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TEK 



2213A/2215A/2235 

DUAL TRACE OSCILLOSCOPES 



THE ANSWER 
BY ANY MEASURE 



Now! Tek quality and expert advice 
are just a free phone call away! 



The industry 
standard in CRT 
performance. 
Crisp, easy-to- 
read, bright CRT: 
1 4kV accelerating 
potential, provides 
high writing rate 
and small spot 
size. Full size 8x10 
cm display for 
measurement 
accuracy. 



Display controls 
are flexible and 
easy to use. Sep- 
arate intensity 
conlrols reduce 
blooming in alter- 
nate sweep mode. 
Focus tracking 
minimizes control 
adjustment and 
BEAM FIND elimi- 
nates confusion. 



Vertical sys- 
tem provides 
measurement 
assurance. Flat 

Iransient response 
and high accuracy 
ensures true 

reproduction of 
your signals. Fast 
riselime and high 
bandwidth is well 
suited for a variety 
of measurement. 



Perform delayed 
sweep measure- 
ments accurately 
and easily. Both 
sweeps can be 
displayed alter- 
nately making dif- 
ferential measure- 
ments easy and 
accurate (1%). 
An interlocking 
SEC/DIV control 
simpliiies set-up. 



Stable hands-off 
triggering. P-P 
AUTO detects sig- 
nal peaks, then 
sets the trigger 
level for you . Dis- 
play asynchronous 
signals using 
VERT MODE trig- 
gering. Indepen- 
dent TV field and 
line selection. 



Front panel laid 
out by function 
for ease of use. 
Color coding aids 
the user in opera- 
tion. Functions 
and modes are 
placed logically. 
All nomenclature 
is clearly labeled, 
and protected 
behind a scratch- 
less Lex an surface 




Our direct order line gets 
you the industry's leading 
price/performance portables . . . 
and fast answers from experts! 

The 60 MHz single time base delay 
221 3A, the 60 MHz dual time base 
221 5A and the 100 MHz dual time 
base 2235 offer unprecedented 

reliability and affordability, plus the 
industry's first 3-year warranty* 
on labor and parts, CRT included. 

The cost: just $1 275 for the 
221 3A, $1525 for the 221 5A, 
$1750 for the 2235.t Even at 

these low prices, there's no 
scrimping on performance. You 



have the bandwidth for digital 
and analog circuits. The sensitivity 
for low signal measurements. The 
sweep speeds for fast logic fami- 
lies. And delayed sweep for fast, 
accurate timing measurements. 
All scopes are UL Listed and GSA 
approved. 

You can order, or obtain 
literature, through the Tek 
National Marketing Center, Tech- 
nical personnel, expert in scope 
applications, will answer your 
questions and expedite delivery. 
Direct orders include comprehen- 
sive 3- year warranty*, operator's 



manual, two 10X probes, 15-day 
return policy and worldwide ser- 
vice backup. 

Order toll free: 
1-800-426-2200, 
Ask tor Rick. 

In Oregon, call collect: 
(503) 627-9000. 
Or write Tektronix, Inc. 
P.O. Box 1700 
Beaverton, OR 97075 



Tektronix 

eOMMTTTEO TQ EXCELLENCE 



Copyiighl c 1985. Teklronix. Inc. All righls reserved. #TTA-439-3 tPriceF.QB. Beaverton, OR. "3-year warranty Includes CRT 



Where's Your ELECTRONICS Career Headed? 
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The Move You Make Today Can Shape Your Future 



Yes it's your move. Whether on a chess board 
or in your career, you should plan each move 
carefully. In electronics, you can move ahead 
faster and further with a 

B. S. DEGREE 

Put professional knowledge and a COLLEGE 
DEGREE in your electronics career. Earn your 
degree through independent study at home, 
with Grantham College of Engineering. No 
commuting to class. Study at your own pace, 
while continuing your present job. 

The accredited Grantham non-traditional 
degree program is intended for mature, fully 
employed workers who want to upgrade their 
careers . . . and who can successfully study 
electronics and supporting subjects through 

INDEPENDENT STUDY, AT HOME 

Free Details Available from: 

Grantham College of Engineering 

10570 Humbolt Street 

Los Alamitos, California 90720 



Independent Home Study Can Prepare You 

Study materials, carefully written by the Gran- 
tham staff for independent study at home, are 
supplied by the College, and your technical 
questions related to those materials and the 
lesson tests are promptly answered by the Gran- 
tham teaching staff. 

Recognition and Quality Assurance 

Grantham College of Engineering is accredited 
by the Accrediting Commission of the National 
Home Study Council. 

• 

All lessons and other study materials, as well as com- 
munications between the college and students, are in the 
English language. However, we have students in many 
foreign countries; about 80% of our students live in the 
United States of America. 



Grantham College of Engineering R7-85 
10570 Humbolt Street, Los Alamitos, CA 90720 

Please mail me your free catalog which explains your 
B.S. Degree independent-study program. 
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Scanners 

Communications Electronics? 

the world's largest distributor of radio 
scanners, introduces new scanners 
and scanner accessories from J.I.L., 
Regency and Untden/Bearcat, 
Chances are the police, fire and 
weather emergencies you'll read 
about in tomorrow's paper are coming 
through on a scanner today. 

NEW! Regencyl MX7000-H 

List price S699.95/CE price $449.00 
lO-Band, 20 Channel • Crystalloss • AC/ DC 

Freq uency range: 25-550 MHz. continuous coverage 
and 800 MHz. to 1.2 GHz. continuous coverage 
In addition to normal scanner listening, the 
MX7000 offers CB.VHF, and UHFTVaudio, FM 
Broadcast, all aircraft bands (civi! and military), 
800 MHz communications, cellular telephone, 
and when connected to a printerorCRT, satellite 
weather pictures. 

NEW! Regency® MX5000-H 

List price S599.95/CE price S354.00 
Multi-Band, 20 Channel e No- crystal scanner 
Search • Lockout • Priority • AC/DC 
Selectable AM-FM modes • LCD display 
World's first continuous coverage scanner 
Frequency range: 25-550 MHz. continuous coverage. 
Never before have so many features come in 
such a small package. The Regency MX5000 
mobile or home scanner has continuous cover- 
age from 25 to 550 MHz. That means you can 
hear'CB, Television audio, FM broadcast sta- 
tions, all aircraft bands including military and 
the normal scanner bands, all on yourchoiceof 
20 programmable channels. 

NEW! Regency® MX4000-H 

List price S629.95/CE price S394.00 
Multi-Band, 20 Channel e No- crystal scanner 
Search • Lockout • Priority * AC/DC 
Selectable AM-FM modes • LCD display 

Bands: 30-50, 1 18-736, f 44-174, 440-512.800-950 MHz. 

The Regency MX4000 is gives coverage in the 
standard VHF and UHF ranges with the impor- 
tant addition of the 800 M H z. and aircraft bands. 
It features keyboard entry, multifunction liquid 
crystal display and variable search increments. 

NEW! Regency® Z60-H 

List price $379.95/CE price 3249.00 
8-Band, 60 Channel • No-cry stot scanner 

Bands: 30-50, 88-108, 118-136, 144-174,440-512 MHz 

Cover your choice of over 15,000 frequencies 
on 60 channels at the touch of your finger. 



NSW! JILSX-400-H 

List price S799.95/CE price $499.00 
Multi-Band, 20 Channel • No-crystal Scanner 
Search • lockout • Priority • AC/ DC 

Frequency range: 26-520 MHz. continuous coverage. 
With optionally equipped RF converters 150KHL-3.7 GHz 
The JIL SX-400 synthesized scanner is designed lor 
commercial and professional monitor users that de- 
mand features not found in ordianary scanners. The SX- 
400 will cover from 1 50 KHi to 3.7 GHz. with RF 
converters. Order the following RF converters for your 
SX-40O scanner. RF-1030-H at $259.00 each for 
frequency range 150 KHz.- 30 MHz. USB, LSB.CW and 
AM. (CW filter required for CW signal reception); RF- 
5080-H at $1 99.00 each for 500-600 MHz,; RF-8014- 
H at SI 99.00 each for 800 MHz.-1 .4 GHz. Be sure to 
also order ACB-300-H at S99.00 each which Is an 
an t e n na cont ro I box for con n ecti on of the RF converters. 
Add $3.00 shipping for each RF converter or antenna 
control box. if you need further information on the JIL 
sea n ne rs. co ntact J I L di rectly a 1 2 1 3-926-672 7 or w rite 
Jl L at 1 7 1 20 Edwards Road, Cerritos, California 9070 1 . 

SPECIAL! J I L SX- 200- H 

List price S499.95/CE special price S1 89.00 
Multi-Band -10 Channel • No-Crystal Scanner 

Frequency range 26-39, 1 08-1 80, 380-5 14 MHz 
The JIL SX-200 scanner tunes military, F.B.I., Space 
Satellites, Police and Fire. Drug Enforcement Agencies, 
Defense Department. Aeronautical AM band. Aero 
Navigation Band, Fish 8 Game. Immigration. Paramedics, 
Amateur Radio, justice Department. State Department, 
plus other thousands of radio frequencies most other 
scanners can't pick up. The SX-200 has selectable 
AM/FM receiver circuits, tri-switch squelch settings - 
signal, audio and signal & audio, outboard AC power 
supply - DO at 12 volts built-in. quartz clock - bright 
vacuum fluorescent blue readouts and dimmer, dual 
level search speeds, In-level scan delay switches, 1 6 
memory channels in two channels banks, receive fine 
tune(RIT)± 2 KHz., dual level RF gain settings- 20 db 
pad, AGC test poin ts f o r a ptto na I sig n a I st re ngt h m eters. 
All in all. the JIL SX-200 givesyou more features for the 
money than any other scanner currently on sale. Order 
your JtL SX-200 scanner at this special price today. 

Regency® HX1000-H 

List price S329.95/CE price $209.00 
6-Band, 30 Channel • No Crystal scanner 
Search • Lockout • Priority • Scan delay 
Sidelit liquid crystal display s Digital Clock 

Frequency range: 30-50, 144-174, 440-512 MHz. 
The new handheld Regen cy HX1 000 scanner is fully 
keyboard programmable for the ultimate in versatil- 
ity. You can scan up to30 channels at the same time. 
When you activate the priority control, you automat- 
ically override all other calls to listen to your favorite 
frequency. The LCD display is even sidelit for night 
use. A die-cast aluminum chasis makes this the 
most rugged and durable hand- held scanner avail- 
able. There is even a backup lithium battery to main- 
tain memory for two years. Includes wall charger, 
carrying case, belt clip, flexible antenna and nicad 
battery. Order your Regency HX1000 now. 

Bearcat® 100-H 

thm tlrmt no-crymtm t programmable handhold scanner. 

List price S449.95/CE price $229.00 
8'Bandt 1C Channel • Liquid Crystal Display 

Search * Limit • Hold * Lockout * AC/DC 
Frequency range; 30-50, 138-174, 406512 MHz, 

The world's (irst no-crystal handheld scanner has 
compressed into a 3" x 7" x 1 V*" case more scanning 
power than is found in many base or mobile scanners. 
The Bearcat 100 has a full 16 channels with frequency 
coverage that includes ail public service bands (Low, 
High, UHF and "V bands), the 2-Meter and 70 cm. 
Amateur bands, plus Military and Federal Government 
frequencies. Wow.. .what a scanner! 

Included in our low CE price is a sturdy carrying case, 
earphone, battery charger/ AC adapter, six AA ni-cad 
batteries and flexible antenna. Order your scanner now. 

QUANTITY DISCOUNTS AVAILABLE 

Order two scanners at thesame time and deduct 
1 %, for three scanners deduct 2%, four scanners 
deduct 3%, five scanners deduct 4% and six or 
more scanners purchased at the same time 
earns you a 5% discount off our super low 
single unit price. 




NEW! Regency* HX2000-H 

Tho World's First BOO MHz. Handheld Scanner 

List price SS69.95/CE price $359.00 
7-Band, 30 Channel ■ Mo-crystal scanner 
Priority control e Search/ Scan • AC/ DC 
Sidelit liquid crystal display • Memory backup 

Bands: 118-136, 144-174, 440-512, 300-950 MHz 
The HX2000 scanner operates on 1 20V AC or 6 VDC. 
Scans 15 channels per second. Size 3" x7" x Vh." 
Includes wall charger, carrying case, belt clip, flexible 

antenna and nicad batteries. Selectable AM/FM modes. 

OTHER RADIOS AMD ACCESSORIES 

RDSS-K Uniden Visor mount Radar Detector $11 9,00 

RD95-H Uniden Remote mount Radar Detector. , . , S1 39.00 

BC 300- H Bearcat SO channel scanner $344.00 

BC 20/20-H Bearcat 40 channel scanner S274.00 

BC 210XL-H Bearcat 18 channel scanner $209.00 

BC 2B0-H Bearcat 1 6 channel mobile scanner . . . $274,00 

BC 201 -H Bearcat 1 6 channel scanner $ 1 89.00 

BC 1 BO-H Bearcaf 1 6 channel scanner $ 1 64.00 

BC- WA-H Bearcat Weather Alert" $89.00 

DX1000-H Bearcat shortwave receiver $499.00 

PC22-H Uniden remote mount CB transceiver $99.00 

PCSS-H Uniden mobile mount CB Iransceivar $59.00 

Z10-H Regency 10 channel scanner St 49.00 

Z30-H ftBgency 30 channel scanner $1 69.00 

Z45-H Regency 45 channel scanner $199.00 

MX30CO-H Regency 30 channel scanner $21 9.00 

C403-H Regency 4 channel scanner $69.00 

Rt 06-H Regency 1 channel scanner $99.00 

HXS50-H Regency 6 channel handheld scanner.. .$99.00 
H X-6 50 P- K H X650 with batt. , case, crystal certs. . .. $ 1 24.00 
RH250BH Regency 1 channel VHF transceiver . . $379.00 
RPH410-H 1 eh. handheld no-cryslal transciever. , . $399.00 

BC10-H Battery charger for Regency RPH410 $79.00 

EC 1 0- H Program m i ng too I for Regency RP H4 1 .... $ 20.00 
SMRH250-H Service man. for Regency RH250.,.. $20.00 
SMRU1 So-H Service man. for Recency RU1 SO . . . . $20.00 
SMRPH41 0-K Service man. lor Regency RPH41 . . . $20.00 

B-4-H 1 .2 V AAA Ni-Cad batteries (set of four) $9.00 

A-1 35C-K Crystal certificate $3.00 

FB-E-H Frequency Directory for Eastern U.S.A $12.00 

FB-W-K Frequency Direclory for Western U.S.A. .,$12.00 

A60-H Magnet mount mobile antenna , . $35.00 

A70-H Base station anlenna $35.00 

Add $3.00 sh ipoing f or al I accessories ordered aUhe sam e time. 

Add $12.00 shipping per shortwave receiver. 

Add $7 .00 shipping per scanner and $3.00 per antenna. 

BUY WITH CONFIDENCE 

To got the lastest delivery Irom CE of any 

scanner, send or phone your order directly to our 
Scanner Distribution Center7 Be sure to calculate 
your price using the CE prices in this ad. Michigan 
residents please add 4% sales tax or supply your 
tax I D. number. Written purchase orders are accep- 
ted from approved government agencies and most 
welt rated firms at a 10% surcharge for net 10 
billing. All sales are subject to availability, accept- 
ance and verification. All sales on accessories are 
final. Prices, terms and specifications are subject 
to change without notice. Ail prices are in U.S. 
dollars. Out of stock items will be placed on back- 
order automatically unless CE is instructed differ- 
ently. A $5.00 additional handling fee will be 
charged for all orders with a merchandise total 
under $50.00. Shipments are F.O.B. Ann Arbor, 
Michigan, No COD'S. Most products that we sell 
have a manufacturer's warranty. Free copies of 
warranties on these products are available prior to 
purchase by writing to CE. Non-certified checks 
require bank clearance. 

Mail orders to: Communications Electron- 
ics;" Box 1045, Ann Arbor, Michigan 48106 
U.S.A. Add $7.00 per scannerforU.P.S. ground 
shipping and handling in the continental U.S.A. 
For Canada, Puerto Rico, Hawaii, Alaska, or 
APO/FPO delivery, shipping charges are three 
times continental U.S. rates. II you have a Visa 
or Master Card, you may call and place a credit 
card order. Order toll-free in the U.S. Dial 
800-USA-SCAN. In Canada, order toll-free by 
calling 800-221-3475. WUI Telex CE anytime, 
dial 671-01 55. If you are outside the U.S. or in 
Michigan dial 31 3-973-S888. Order today. 
Scanner Distribution Center" and CE logos are trade- 
marks of Communications Electronics Inc. 
t Bearcat is a registered trademark of Uniden Corporation. 
t Regency is a federally reg isle red trademark of Regency 
Electronics Inc. AO #04 1 585-H 

Copyright c 1985 Communications Electronics 

For credit card orders call 

1-800-USA-SCAN 



COMMUNICATIONS 

ELECTRONICS INC. 

Consumer Products Division 

P.O. Box 1045 D Ann Arbor, Michigan481 06-1 045 U.S.A. 
CallSOO-USA-SCANoroutsideU.S.A.313-973-asaB 
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BUILD THIS 43 


PC COMPATIBLE COMPUTER 


RADIO 




You can put together a computer that's 
compatible with the IBM PC without paying 
IBM's price. And since the motherboard can 


78 ANTIQUE RADIOS 

Antique radios use tubes! 
Richard D. Fitch 




be bought already assembled, anyone can do 






it! Elliotts. Kanter 

DIGITAL TACH/DWELL METER 




55 


VIDEO 




Now you can tune up your car like a 


12 VIDEO NEWS 




professional with this easy-to-build, easy-to- 


A review of the fast- 




use meter. David Demers 


changing video scene. 


67 


PC SERVICE 


David Lachertbruch 




Our new feature lets you etch a printed-circuit 
board directly from the page. 


80 SERVICE CLINIC 

Testing capacitors without 
a capacitor tester. Jack Darr 


TECHNOLOGY 47 


KNOW BEFORE YOU BUY 




Part 2. If you're thinking of buying a satellite- 


81 SERVICE QUESTIONS 




TV receiving station, read this before you talk 


R-E's Service Editor answers 




to the salesmen. Bob Cooper, Jr. 


your questions. 


51 


INSTALLING YOUR TVRO 

Once you get your TVRO home, what do you 






COMPUTERS 




do with it? You install it — with our help. 






Bob Cooper, Jr. 


Following COMPUTER DIGEST 


58 


SERVICING CORDLESS TELEPHONES 


p^e" Optical character- 
recognition — and lots 




Part 3. In the final installment of this article, 




we look at how to service the base unit. 


more. 




Christopher Kite 
ROBOTICS 




66 


EQUIPMENT 




Getting started with robotics... and our new 


REPORTS 




column. Mark j. Robtllard 
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ULTRASONIC PEST-REPELLERS 




COMPONENTS 


Get rid of your pests electronically. 


33 Sabadia Export Corporation 




Robert F. Scott 


EZ Board 
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DESIGNING WITH DIGITAL IG's 
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How to interface different logic families 


DEPARTMENTS 




together. Joseph J. Carr 
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DESIGNER'S NOTEBOOK 


1 04 Advertising and Sales Offices 




Do-it-yourself test equipment. 
Robert Grossblatt 
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Using the 5101 CMOS RAM. Robert Grossblatt 
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NEW IDEAS 




Telephone off-hook alarm. 


83 Market Center 


76 


STATE OF SOLID STATE 

A new series of CMOS counters. 


36 New Products 




Robert F. Scott 
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Cover 1 



You might think that building a comput- 
er is not too easy. That may be true if you 
start from scratch. But if you build it by 
interconnecting subassemblies, nothing 
could be easier. For example, the computer shown on our cover can 
be assembled in about an hour using nothing but a screwdriver! 

While that may bother some of the electronics-construction purists 
among our readers, let us point out that there are several real advan- 
tages to buying your computer in subassemblies. First, you can save 
money. Second, you don't have to buy your system all at once — you 
can add to it as cash flow permits. If you want, you can even buy a bare 
motherboard and really assemble your computer piece-by-piece. 
Either way, you end up with an IBM-compatible computer without 
paying for the name. 




Next Month 

THE AUGUST ISSUE IS 
ON SALE JULY 4 

SEE IN THE DARK 

Build an infrared viewer and see what you've been 
missing. 

BUILD A PRINTER BUFFER/CONVERTER 

This handy circuit is a parallel-fo-serial converter, a 
serial-to-parallel converter, and a 64K printer buffer. 

DON'T TRUST THE WEATHERMAN 

Build your own computer-controlled weather station 
and become better than the professionals. 

HOW TO HOOK UP YOUR VCR 

Hooking up your VCR can get rather complex as you 
add more equipment, cable service, etc. We'll show 
you how to do it the right way! 

COMB FILTERS 

We'll examine in detail an often-neglected but very 

important part of your TV. 



y AND LOTS MORE! 
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As a service to readers, Radio-Electronics publishes available plans or infcnnation relating 10 newsworthy products, techniques 
and scientific and technological developments. Because of possible variances in the quality and condition o( materials and 
workmanship used by readers, Radio-Electronics disclaims any responsibility for the safe and proper lunctioning of reader-buil! 
projects based upon or from plans or information published in this magazine. 
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The best DMM inks class 
just got better. 




The Fluke 80TK. 

One innovation leads to another. 

First there was the 70 Series, which set a 
new standard for low-cost, high-performance, 
Fluke-quality multimeters. 

And now, another first. The Fluke 80TK 
K-type Thermocouple Converter. A tempera- 
ture measurement device that adds instant 
temperature measurement capabilities to the 
70 Series DM Ms, 

Or any DMM, for thai matter. 

Feature for feature, the versatile 80TK is the 
most affordable unit of its kind. For quick 
comparison readings, it can measure °C or °F 
at the flick of a switch. It includes a built-in 
battery test. And the availability of 3 Fluke 
probes give you the flexibility to measure any 



form of temperature, from freezer to furnace, 
with just one base unit. 

No other thermocouple converter we know 
of offers DMM users so much for so little. 
Just $59. including a general-purpose bead 
probe. 

So even if you don't own a Fluke 70 Series 
multimeter, the 80TK will help the DMM 
you're now using measure up when things get 
hot. Or cold. 

For your nearest distributor, call toll-free 
1-800-227-3800, ext, 229, day or night 
Outside the U.S., call 1-402-496-1350. exl. 229. 



FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 




Surlace. immejsion.and general -purpose prate with M min>" 
thermocouple mnnwms are available tor Iht Fluke 80TX. 



80TK SPECIFICATIONS 



Temperature Mea&i-rerenl Range 



-so to were 



-58 to 1832 "F 



Satiety Lire: 1680 Hou-s 19V) 



IFLUKEI 



IN IKE U.S. AHO NON-EUROPEAN COUNTHIES: Joan Fluke Mis Cc . Inc. PO Bji M0S0. M/S JS0C. EttMI. WA 9«!06 EllH. [2M] 158- S«0. Ollw. IMS) MI-61B 

EUROPEAN HEADQUARTERS: Flgkt |Kglund| B V PO Boi EW. 5W0 CO Eln*™n, nit NMooUlWl. (MO) tiXHi. TLX UW6 

© Cap^ioN 19tf JDIIIt FluKt Mfg Cll . IK All 1.QHC1 rnerwd Ad ND 4709-70/80 
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WHAT'S N EWS 



Jack Wayman inducted into Electronics Industry Hall of Fame 



Jack Wayman, senior vice presi- 
dent of the Electronic Industries 
Association (EIA) was inducted 
into the Electronics Industry Hall 
of Fame at the Winter Consumers 
Show in Las Vegas last January. Mr. 
Wayman has been involved in the 
electronics industry for more than 
35 years — 22 of those years as an 
officer of EIA. 

The Electronics Industry Hall of 
Fame was established in 1967 by 
the National Electronics Associa- 
tion to recognize individuals who 
have made outstanding contribu- 
tions to the science and industry of 
electronics. It is organized in four 
major categories: inventor/scien- 
tist, industrialist/manufacturer, 
communications, and organiza- 
tion leaders. 

Hall of Fame members include 
scientist/inventors Guglielmo 
Marconi, Nikola Tesla, and John 
Bardeen; manufacturer/indus- 
trialists David Sarnoff, George 



Westinghouse, and Morris L. Fin- 
neburgh, Jr., and in the communi- 
cations category, Howard W. 
Sams, Hugo Gernsback, and John 
F. Rider. 

In presenting the honor, Larry 
Steckier, president of the Hall of 
Fame and publisher of Radio-Elec- 
tronics Magazine, said: "For more 
than 20 years, Jack has spear- 
headed the success and growth of 
the consumer electronics indus- 
try. His tireless energy helped to 
build a strong Consumer Elec- 
tronics Group within the EIA and 
devleop the summer and winter 
Consumer Electronics Shows into 
the nation's largest trade exhibi- 
tions." 

Peter McCloskey, EIA president, 
stated: "We at EIA are proud of 
Jack, not only for this major per- 
sonal recognition but for his nu- 
merous achievements on behalf of 
the consumer electronics indus- 
try." 




JACK WAYMAN, ELECTRONICS INDUSTRY HALL OF FAME'S NEWEST MEMBER, receives his 
certification from Larry Steckier (center) President of the Hall of Fame and publisher of Radio- 
Electronics, and Peter McCloskey (right) President of the Electronics Industries Association. 



New speech-processing IC 
produces natural sound 

Scott Instruments Corp of Den- 
ton, TX, has introduced the 
Corretechs signal processor, the 
first, they say, designed specifical- 
ly for processing speech. With this 
announcement, Scott joins the 
ranks of such companies as Tl, 
NEC, and General Instrument in 
producing a high-speed signal 
processor for speech processing 
applications. 

Unlike earlier devices, Scott's 
signal processor is capable of 
pitch-synchronous waveform 
analysis, is noise resistant, and 
yields strong acoustic clues for 
phonetic segmentation. The pro- 
cessor outputs information for 
pitch extraction, speech compres- 
sion and speech resynthesis. The 
resulting speech, says Scott, is nat- 
ural sounding with speaker identi- 
ty and inflection preserved. 

New database handbook 
for high technology 

A new scientific and technical 
database handbook put out by 
Technical Insights Inc., of Fort Lee, 
NJ, is a directory to more than 500 
key scientific and technical 
databases scattered throughout 
the world. It is intended to make 
immediately available sources that 
the high technology professional 
otherwise could waste much time 
searching for. 

It includes, says the publisher, 
virtually all the important ma- 
chine-readable science and tech- 
nology databases — whether avail- 
able online or on tapes — from 
both U.S. and foreign sources. 

Designed for high-technology 
professionals, corporate man- 
agers, scientists, and engineers, 
the R&D Database Handbook is 
available from Technical Insights, 
Inc., P.O. Box 1304, Fort Lee, NJ 
07024. R-E 
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Jynascan BREAKS THE PRICE BARRIER 
WITH THESE HIGH PERFORMANCE 
OSCILLOSCOPES 

100 MHz Dual Trace/ 
Dual Time Base 

• 1 mV/div sensitivity 

• 23 calibrated sweeps 

• Rectangular CRT with internal 
graticule and scale illumination 

• Signal Delay Line 



$995 

Does not include probes 

($60.00 a pair when purchased with scope) 
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Model 1580 



QUANTITIES ARE LIMITED 
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• 0.3% Accuracy 

• Manual or 

Autorange 

10A + mA Range 

• Beeper 

• "Touch-Hold" 

Function 



FLUKE 



SERIES 



MULTIMETERS- 



"Saiel^ 



vaster) 



$11?^ 



WE CARRY A FULL 
LINE OF FLUKE 
MULTI-METERS. 
IN STOCK NOW 



• Analog Display • Rotary Knob • Volts AC & 
DC • Resistance to • 32 Mfi» 10 Amps • Diode 
Test • 3200 Counts • Fast Autoranging • Function 
Annunciators in Display • Power-Up Self Test 

• 2000 + Hour Battery Life w/ Power Down "Sleep 
Mode" • New Test Leads • VDE & UL Approval 



Sale ends July 85 




Sale 
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Sale 



$ 



7995 



75 



0.5% Accuracy 

• Manual or 
Autorange 

• 10A + 300 mA 



and free C70 
holster 73 



• 0.7% Accuracy 

• Autorange Only 

• 10 Amp Only 




m .ou^J^tfA 



800-223' 



212-730-7030 
26 WEST 46th STREET, NEW YORK. N.Y. 10036 



THE TEST EQUIPMENT SPECIALISTS 

ADVANC 
ELECTRONIC 



Train for the Fastest Growing Job Skill in America 



Only NRI teaches you 
to service and repair 
all computers as you 
build your own 16- hit 
IBM-compatible micro 
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As computers move into 
offices and homes by the millions, 
the demand for trained computer 
service technicians surges forward. 
The Department of Labor estimates 
that computer service jobs will 
actually double in the next ten 
years— a faster growth than any 
other occupation. 

Total System Training 

As an NRI student, you'll get 
total hands-on training as you 
actually build your own Sanyo 
MBC-550-2 computer from the 
keyboard up. Only a person who 
knows all the underlying funda- 
mentals can cope with all the 
significant brands of computers. 
And as an NRI graduate, you'll 
possess the up-to-the-minute 
combination of theory and practical 
experience that will lead you to 
success on the job. 

You learn at your own con- 
venience, in your own home, at 
your own comfortable pace. With- 
out classroom pressures, without 
rigid night-school schedules, 
without wasted time. Your own 
personal NRI instructor and NRI's 
complete technical staff will 
answer your questions, give you 




After you construct this 
digital logic probe, you'll 
install the "intelligent" 
Sanyo detached keyboard, 
with its dedicated 
microprocessor. 



You next assemble the 
power supply into the 
main unit of the computer. 
Using the digital multi- 
meter, you check all 
keyboard connections 
and circuits. 



After you install the disk 
drive and monitor, you'll 
make a backup copy of the 
MS-DOS operating disk, 
explore the 8088 microchip 
and additional circuits. 



guidance and special help whenever 
you may need it. 

The Exciting Sanyo MBC- 
550-2— Yours To Keep 

Critics hail the new Sanyo as 
the "most intriguing" of all the 
IBM-PC compatible computers. It 
uses the same 8088 microprocessor 
as the IBM-PC and the MS/DOS 
operating system. So, you'll be able 
to choose thousands of off-the-shelf 
software programs to run on your 
completed Sanyo. 



As you build the Sanyo from 
the keyboard up, you'll perform 
demonstrations and experiments 
that will give you a total mastery of 
computer operations and servicing 
techniques. You'll do programming 
in BASIC language. You'll prepare 
interfaces for peripherals such as 
printers and joysticks. Using utility 
programs, you'll check out 8088 
functioning. NRI's easy step-by-step 
instructions will guide you all the 
way right into one of today's fastest 
growing fields as a computer 
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service technician. And the entire 
system, including all the bundled 
software and extensive data 
manuals, is yours to keep as part 
of your training. 

How the pro computer 
critics rate the 
Sanyo 550: 

"Sanyo BASIC is definitely 
superiorto IBM Microsoft . . .lets 
you use two or three keystrokes tor 
entering BASIC commands. " 
-MICROCOMPUTING Magazine 

"... compares favorably with 
the IBM PC, even surpassing it in 
computational speed. . . " 

-COMPUTERS & 
ELECTRONICS Magazine 



Your NRI Course Includes a Sanyo MBC- 
550-2 Computer with 128K RAM, Monitor, 
Disk Drive, and "Intelligent" Keyboard; 
The NRI Discovery L a b r . Teaching Circuit 
Design and Operations; a Digital 
Multimeter; Bundled Spread Sheet and 
Word Processing Software Worth St 500 
at Retail — and More. 



7 went to have a look at the 
MBC-550. . .what I found made 
me an owner the next day!" 

—Bill Sudbrink, 
BYTE Magazine 

100-Page Free Catalog 
Tells More 

Send the postage-paid reply 
card today for NRI's big 1 00-page 
color catalog, which gives you all 
the facts about NRI training in 
Microcomputers, Robotics, Data 



Communications, TV/Video/ 
Audio Servicing, and other grow- 
ing high-tech career fields. If the 
card is missing write to NRI at the 
address below. 



SCHOOLS 



McGraw-Hill Continuing Education Center 

3939 Wisconsin Avenue, NW 
Washington, DC 20016 

We'll Give You Tomorrow. 

IBM is a Registered Trademark of International 
Business Machine Corporation. 






c 

£ 

11 



Video News 




DAVID LACHENBR.UCH 

CONTRIBUTING EDITOR 
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• 8mm vs. Everything Else. Tbe big battle 
raging in the VCR world now is for the place of 
the new 8mm format in the scheme of things. 
With all of the original Beta group adding VHS- 
format recorders— Sanyo, Toshiba, NEC, Zenith, 
Marantz — only the inventor of Beta, Sony, has not 
gone over to the enemy camp. And Sony obviously 
is staking its future on 8mm. 

In Japan, Sony has introduced an attractive 
camera-recorder combination (camcorder) in the 
8mm format. Although it's a one-piece unit, its 
construction reveals that it probably is the 
forerunner of a home deck, since the recorder 
part of the unit seems designed to be produced as 
a separate part. There's further evidence of that 
in the PAL version just introduced in England. It 
bas a two-speed switch, to permit playing at half 
speed. Thus, the "two-hour" cassettes due this 
summer could permit four-hour playing. Four 
hours is enough for most movies, and movies 
mean home decks — not necessarily camcorders. 

Behind the scenes, there are reports that Sony 
is planning a full line of 8mm products- 
camcorders, home decks, and completely new 
recorder items. There's a persistent rumor of a 
very tiny deck or camcorder in the works, far 
smaller than the current Japanese product, 
which already is quite small. Sony officials in the 
past have talked of the possibility of equipping 
future TV sets with a drawer or slot into which a 
tiny deck may be inserted, and easily removed for 
portable use. 

And remember that Sony started the entire 
Walkman craze. Is there lurking, perhaps, in the 
future a Video Walkman— a tiny, compact pocket 
VCB with an 8mm cassette and LCD or flat-tube 
color screen that would let commuters watch 
their favorite movies on the way to work? 

• Beta's Future. Much concern is expressed 
that Sony and its partners may drop Beta. We 
don't think that that is likely. Beta was the first 
format, and still is the home-VCR format for 
many pioneers and purists. So if 8mm should 



become Sony's "people's format" of the future, it's 
reasonable to assume that Beta will continue as 
the deluxe format for those who appreciate 
quality. Sony is in the process of introducing 
Super-Beta, a new version of Betamax with high- 
band color, excellent for dubbing and with a 
picture that can be appreciated by an electronics 
connoisseur. It is extremely likely that Beta will 
move from its place as today's low-end format to 
tomorrow's aritocratic high-end format — hi-fi. and 
high-band, a semi-pro setup for those who really 
appreciate quality in home videotaping. Evidence 
of that trend is shown in Sony's newest deck in 
Japan. It's hi-fi stereo and high -band, of course, 
and it has a special professional-type crank-dial 
for variable slow and fast motion in both 
directions. And it's called the "Beta Pro." 

• Stereo TV Sound. Although very little 
stereo programming for TV is currently 
available— indeed, two of the three commercial 
networks aren't well-equipped to distribute it to 
most of their affiliates — the concept of 
multchannel TV sound (MTS) must already be 
considered a success. In early April, some 32 
stations were already equipped to broadcast in 
stereo. They were mostly in major markets, and 
could be received in 34,000,000 TV homes, or 40 
percent of all TV homes in the continental U.S. 
The raw material for stereo TV listening now 
exists. All that is needed now is programming. In 
the meantime, most equipped stations are 
broadcasting in synthesized stereo. 

• Sony and Others. Sony is pursuing a new 
tack by helping prime the pump for other 
manufacturers. In the past, almost all products 
emanating from the Sony factories bore the Sony 
brand name, (An exception was the Beta VCR line 
that Sony made for Zenith; Zenith showed its 
gratitude by switching to VHS models made by 
JVC.) Wow, however, Sony is making 8mm 
camcorders for sale under various brand names, 
including Fuji, Pioneer, and Yashica. B.-E 



VIDEO ACCESSORIES 

■ Highest quality ■ Highest performance ■ Lowest prices 



bp 



VIDEO-CINE 
CONVERTER 



The BP Video-Cine Converter is an 
optical device that allows the easy 
transfer of slides, 8mm or 16mm 
movie film to VCR tape. The Video- 
Cine Converter's precision optics put 
the image from your movie or slide 
projector on a high-contrast, rear 
projection screen. Your video camera 
shoots that image, can color-correct 
faded pictures, add narration to other 
sound. Can be used with any video 
camera or slide projector. If your 
video camera lacks close-up capability, 
you will need a macro lens attachment 



MODEL V-1 701 



$34 
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FOR ULTIMATE VIEWING 



TEKNIKA 

WIRELESS REMOTE 
CONTROL TV TUNER 
& CABLE CONVERTER 
WITH VOLUME CONTROL 



Model 651 

*169 95 




Wireless remote control with volume for cable 
TV, VHF-UHF antenna systems upgrades any 
TV to 1 40 channel capability. 

• Works with any TV set • QuicK, easy 
installation • Off-air and cable compatible 

• Quartz frequency synthesizer tuning • Direct 
access/memory scan selector • Ultra-compact, 
hand-held wireless remote control 



61 CHANNEL WIRELESS 

REMOTE CONTROL 




Wireless remote control on/off, channel 
selection and fine tuning. 

• Works with any TV • 61 channel capability 

• Microcomputer controlled PLL operation 

• Converter panel controllable for channel up, 
down, orvoff, fine tuning. • LED display 

• Compatible with CATV systems. 
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STABILIZER/ 1 MAGE ENHANCER/RF 
CONVERTER/VIDEO FADER72-WAY 
DISTRIBUTION AMPLIFER 



Model V1880 




Hook-up 
cable kit 

$11.75 



The most versatile, all- in-one video processor. 
Can be used as a video guard remover for 
video tapes, enhancer, video to RF converter, 
professional video fade in and out and a dual 
output distribution amplifier. 



VIDEO 

SWITCH 




Model V4804 



49 
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Record a pay channel while 
viewing a standard channel. 
You can also connect an 
antenna/cable, VCR, video disc 
player, home computer and 
video game. 



VIDEO TAPE rewinder Model V7777 VHS 8 49 
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Model V7778 BETA S 49 

Reduce wear and tear of your 
VCR heads with the AC 
powered circuit protected 

rewinders. LED power-on 
indicators. 



Phone orders accepted. Ask for our FREE catalog. 



Fordham 

260 Motor Parkway, Hauppauge, NY 11788 



Toll Free 

800-645-9518 

In NY Stale 800-832-1446 



Service and Shipping Charge Schedule 

FOR ORDERS ADO 

$25-250 $4.50 

$251-500 $6.50 

$501-750 $8.50 

$751-1,000 $12.50 

$1,001 and up $15.00 



Letters 



WRITE TO: 

LETTERS 

Radio-Electronics 
200 Park Ave South 
New York, NY 10003 



OOOOOPS! 

In our article "Computer-Con- 
trolled Robot Arm" in the May 1985 
issue, we let a rather embarrising 
error get into print. Notice that the 
power and ground lines are short- 
ed together at each motor. Also 
note that the inputs and outputs of 
IC3 are reversed. Shown here is a 
section of the circuit as it should 
be. Figure 2 in the May issue also 
shows the correct configuration. 

We're sorry those errors got past 
us, and we hope that they did not 
cause too many problems. — Editor 
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VIDEO CAMERAS 

I thank you for the article about 
lightweight video cameras. It was 
refreshing to see that topic cov- 
ered. One thing I expect from Ra- 
dio-Electronics, however, is accu- 
rate reporting, especially regard- 
ing the technical aspects of a 
subject. While most of the details 
discussed in the article were cor- 
rect, one glaring error and a few 
omissions were present, and I'd 
like to clear those up. 

First of all, horizontal resolution 
does not refer to the number of 
horizontal scanning lines in the 
picture, as stated in the article. All 
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Our 2 MHz Function Generator 
has an unlimited range. 




Model 20 not only covers the .002 
to 2.1 MHz frequency range, it covers 
the world. With internal NiCad bat- 
teriesr you can take Model 20 
anywhere and get triggered, gated or 
continuous waveforms — sines, 
squares, and triangles up to 20 volts 
peak to peak. It recharges from wall 
transformer [included] Dr external 
source from 12 to 25 VDC or 1 D to 
1 8 VAC. Model 20 also has many of 
the features you would expect from 
the industry leader in function gener- 
ators, including VCG input connector 
for external sweep or FM:, step 
attenuator to - 80dB, and a TTL 
pulse output. The price is just $395. 
For a data sheet or to order, call or 
write Wavetek San Diego, P.O. Etox 
85265, 9045 Balboa Ave., San 
Diego, CA 92138. Phone [619] 
279-2200; TWX [910] 335-2007. 
* Batteries not included. 



CIRCLE 257 ON FREE INFORMATION CARD 



14 



If you love your 
present soldering system 
you're using our SA-3 
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K. Industries listened to you and 
en designed the station you wanted, 
le SA-3 temperature controlled 
•ldering station has proved to be the 
ost reliable soldering system 
ailable today! Temperature 
:curacy is controlled by a J- type 
ermocouple.andthe 24 volt, 48 
att low leakage iron is grounded for 
otection of sensitive MOS and 
MOS circuitry. The compact unit is 
:tremely simple to use and features 
jhted power and heater indicators , 
ide switch temperature control, and 
mperature indicating meter. 

Spike-free, zero 
voltage heater 
switching. 

Extremely fast 
response and 
recovery time. 

Non-burn silicone 
soldering iron cord. 

odel SA-3- 115 115 VAC 
odelSA-3-230 230 





3455 Conner Street, Bronx, New York, 10475, U.S 

Telex 125091 OK NYK. Telex 232395 OK NY UR 

Phone [212] 994-6600, 

Fax: 21 2-994-4755. 
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NTSC-type video signals (which all 
those cameras produce) are com- 
posed of 525 horizontal scanning 
lines, interlaced 2:1 each field 
(263.5 lines per field times 2 fields 
per frame). Therefore, the number 
of horizontal scanning lines is de- 
termined by the number of vertical 
picture elements. In tube cam- 
eras, all 525 are present, but CCD 
cameras omit a few (the Sony has 
491), because they are lost to TV 
overscan anyway. 
Horizontal resolution refers to 



the number of dots that can be 
placed next to each other on a line 
before they blur together. It is pri- 
marily a function of a camera's 
high-frequency response. When 
taken over the entire picture, 
those dots form (you guessed it), 
vertical lines, and are called TV 
lines. The more dots possible, the 
sharper the picture, as it can con- 
tain more pixels per image. (Re- 
member, the number of vertical 
picture elements is always limited 
to 525 anyway). 
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No-trouble 
troubleshooting 



Using computers is one thing. 
Repairing them is another. 
With a basic knowledge of 
electronics and Sams service data, re- 
pairing computers is no trouble at all. 

For in-depth computer analysis 
and repair, choose Sams COMPUTER- 
FACTS™ They're similar to Sams 
PHOTOFACT® and provide detailed 
schematics and parts data for even 
your most intricate computer repairs. 

For simple computer maintenance 
and troubleshooting, use Sams 
Troubleshooting and Repair Guides. 
They provide a "problem -solution" 
approach to servicing with flowcharts 
explaining each procedure step-by- 
step. 

Together they make computer ser- 
vicing quick and easy. And both cover 
today's most popular computers includ- 
ing Apple? IBM" and Commodore'" 

Service computers the easy way with 
Sams sendee data. Visit your local 



Sams dealer. Or call our toll-free 
number and ask for Operator 131. 

Commodore 64 Troubleshooting & 
Repair Guide, No. 22363, $18.95 
IBM PC Troubleshooting & Repair 
Guide, No. 22358, $18.95 
Apple 11 Plus/He Troubleshooting & 
Repair Guide, No. 22353, $19-95 

Over 30 COMPUTERFACTS available 
for Apple, ATARI* Commodore, 
Epson? Hitachi? IBM, Osborne? 
Panasonic? Rana Elite, Sanyo? 
Texas Instruments and Zenith® 
Ask your Sams dealer for details. 

800-428-SAMS 

In Indiana, call 317-298-5566 



SAMS 



Howard W. Sams& Co., 
4300 West 62nd Street 
Indianapolis, IN 46268 



Inc. 
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What about the quality of the 
various cameras? There is certainly 
more to video quality than mini- 
mum illumination and resolution! 
While I realize that you are not in 
the ratings business, 1 feel that 
anyone who had actually tried any 
of those cameras would have had a 
few things to say. For example, the 
Panasonic PK-410 and PK-450 do 
make excellent pictures in very 
low light, but the diagonal striped 
color filter is somewhat visible on 
bright vertical-picture elements 
(such as a window edge) in any 
Sight, but especially in low light. 
Also, the Konica CV-301 is es- 
pecially susceptible to green 
streaking on moving dim-picture 
elements. Furthermore, that cam- 
era uses a tube called a Cosvicon 
(see page 51 for a picture of the 
camera), not a "Cosvision" as 
stated in the article. The camera is 
also available from Sharp (they 
make it for Konica) and they calf 
their tube a Newvicon. 

The wording to describe fea- 
tures is inconsistent, making com- 
parison difficult. One camera is 
said to have "15mm-75mm zoom 
lens", while another has "6x 
zoom". Also, some features are 
mentioned on some cameras, but 
omitted on others. For instance, 
what is the resolution of the Pan- 
asonic cameras? It isn't men- 
tioned. Also, the PK-450 has built- 
in time and date display. That isn't 
mentioned either. 

For that matter, some manufac- 
turers are omitted altogether. Why 
go into detail in describing Quasar 
cameras, when they are identical 
to those from Panasonic (both are 
made by Matsushita, which owns 
both companies), yet omit Toshiba 
altogether? What about Sharp? 

I expect more from Radio- Elec- 
tronics than a simple trotting out of 
manufacturers' literature, and I 
usually get it. Please continue to 
be a technical magazine. Don't 
stoop to shallow consumer "over- 
view" articles with too-little sub- 
stance. 

MICHAEL JAY GEIER 
Allston, MA 

MORE TROUBLESHOOTING 
NEEDED 

Mr. Steckler answers his own 

question ("Letters", Radio-Elec- 

continued on page 22 
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LOWEST PRICES 

OFF-THE-SHELF 

DIRECTLY TO YOU 



INSTRUMENTS 



CALL TOLL FREE 
FOR FAST DELIVERY 



800-645-9518 



In New York State 800-832-1446 



HITACHI 35 MHz DUAL TRACE 
OSCILLOSCOPE 



Model V-355 ! ^J 

$ 599 95 " 

(Reg. $899.95) 
Probes included 



• Thin, lightweight, compact • Large 
6" rectangular, internal graticule CRT 

• Autofocus 
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LOGIC PROBE 

BPLP189 
($40.00 VALUE) 

with purchase of 
Model V-355 



A.W. SPERRY20 MHz 

DUAL TRACE OSCILLOSCOPE 




Model 620C 

3399 s5 

(Reg. $449.95) 
Probes included. 



• Built-in component checker* High 
sensitivity X-Y mode • Internal 
graticule CRT 



HITACHI 1O0 MHz QUAD 
TRACE DELAYED SWEEP 
OSCILLOSCOPE 



Model V-1050F 



"1249 

(Reg. $1980) 
Probes included. 



• Large 6" rectangular CRT w/internal 
graticule • Delayed alternate and 
single sweep functions » Autofocus 



B&K 60 MHz 

TRIPLE TRACE OSCILLOSCOPE 




Model 1560 

S099 95 

(Reg,$i150.) 
Probes included. 

• 1 mV/div sensitivity • 22 calibrated 

• sweeps • Rectangular CRT 
w/internal graticule & scale illumination 

• Autofocus 



FORDHAM sweep 

FUNCTION GENERATOR 
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Model FG-801 

$ 199 95 

(Reg. $299.95) 
Test Leads included 

• 7 frequency ranges, 0.2 Hz to 2 MHz 

• Accuracy to ± 5% 



FORDHAM 550 mhz 

FREQUENCY COUNTER 



■ffft/ittunitm* 



FLUKE 3V2 DIGIT MULTIMETERS 
& VOLTMETERS 




Model FM-8 

$169 95 

(Reg. $249.95) 

• Completely assembled, pre-tested. 

pre-calibrated • High intensity 8-digit 
LED display 
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Model 73 $ 69 95 

• Resistance, AC/DC current/voltage 
■ 6 functions including diode test 

• 0.7% DC accuracy • Current range 
to 10A, AC/DC 

Model 75 S S9 95 

• All features of Model 73, plus • 7 
lunctions including diode and 
continuity beeper* 3 current ranges - 
10 A, 320 mA, 32 mA . 0.5% DC 
accuracy 

Model 77-F S 119 95 

• All features of Model 75. plus 
.'Touch-Hold" function • 0.3% DC 
accuracy 

/=&££ CATALOG f 

PHONE ORDERS ACCEPTED 
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SERVICE & SHIPPING 
CHARGE SCHEDULE 
FOR ORDERS ADO 

S25-250 $4.50 

S251 -500 S6.S0 

$501 -750 $8.50 

$751-1,000 $12.50 

$1,001 and up .. $15.00 



Fordham 

260 Motor Parkway. Hauppauge. New York 11788 
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Learn PC Servicing By Assembling Your Own 
NTS/HEATH HS-151 16-Bit Desk-Top Computer 



This is the most powerful and 
versatile Personal Computer ever 
offered in any home study course, 
and NTS Intronic Training gets you 
right down into the heart of it. You 
team how microcomputers function, 
and how they operate to solve prob- 
lems. Your program includes a wide 
variety of tests and projects you 
perform as you build this remarkable 
PC, circuit board by circuit board. 
There is no better way to learn PC 
servicing. Lessons, texts and 
equipment are completely inte- 
grated to make your training easier 
to understand, more practical, and 
applicable to many other types 
of computers. 

A Rewarding Career in PC 
Servicing Lies Ahead. 

The world of computers is con- 
stantly expanding. Industrial and 
business applications of computers 
show every sign of consistent 
growth. In fact, the market for PC's 
will expand to an expected 3.7 mil- 
lion units this year, and by the end 
of the decade the entire computer 
market worldwide will pass the 
trillion dollar mark. 



These sales figures point to con- 
tinued growth in the peripherals mar- 
ket, networking, modems, printers, 
and a host of other "add-ons" 
needing installation technicians 
and skilled service-maintenance 
personnel. It's a career field with 
dynamic potential, and NTS PC 
Training is aimed right at it. 

Your Training Includes Test 
and Other Equipment 

Most NTS courses include test 
equipment to teach you the uses 
and applications of such units as 
Digital Logic Probes, Digital Multi- 
meters, Trans/Diode Testers, and 
the like. The NTS Compu-Trainer is 
included in several courses to famil- 
iarize you with principles involved in 
circuitry used in a wide variety of 
computer types and brands. You 
perform hundreds of experiments 
with it, learning the how and why of 
computer operation. NTS courses 
are designed to prepare you for jobs 
in electronics where you can grow 
with the experience you receive in 
the field. It's the kind of training that 
keeps pace with developments, 
assuring you of a solid foundation 
on which to build a career. 



The Exciting 
NTS/HEATH 16-Bit 
HS-151 is Loaded 
with Features: 



A. 128KB RAM user memory on 
board, expandable to 640KB. 

B. 16-Bit 8088 microprocessor 
accepts advanced software and 
speeds word processing; also 
allows selection from the huge 
library of IBM* software. 

C. IBM-compatibility with *MS-DOS 
operating system. 

D. 5.25-inch floppy disk drive, 
double density, IBM formatted, 
stores up to 360KB. (Expandable 
to dual-disk drive, and optional 
10.5MB hard-disk drive.) 

E. Four open IBM-compatible slots 
provide for future expansion, 
printer, modem, etc. Will accept 
most peripheral boards designed 
for the IBM PC. 

F. Two video outputs for color or 
monochrome display monitor. 
Your NTS course includes a 
high-resolution monitor 
displaying 80 characters by 25 
lines, or graphics. 






FOR POWERFUL 
SERVICING 




G. Editing capabilities help you 
insert or delete characters and 
lines, erase, jump or smooth 
scroll, plus several other 
convenience features. 

H. The NTS/HEATH HS-151 is 
complete with full-function key- 
board, calculator-style keypad, 
and typewriter format. 

NTS Training Takes 
You Beyond Equipment 
Assembly. 

Field service personnel are 
required to analyze and solve 
problems, many times on the spot. 
Whether the problem is in the disk- 
drive or the monitor, the memory or 
the power input, you learn how to 
spot the difficulty and take steps to 
resolve it. Your NTS course 
includes test equipment, and 
teaches you how to use it. 

Three courses, one starting with 
basics, and two different advanced 
courses for those with previous 
experience, give you a choice of 
programs suited to your particular 
needs. You learn how to program 
this advanced computer with excel- 



lent support material. And, equally 
important, the NTS/HEATH HS-151 
enjoys a reputation backed by a 
major American manufacturer. 
There is no substitute for first-class 
equipment, and you keep it to use 
for years in your home or business. 

NTS TRAINING PROGRAMS 
COVER MANY AREAS 
OF 
ELECTRONICS: 

Robotics: Build the NTS/HEATH 
Hero 1 Robot as you learn Robotic 
programming technology. This field 
is at the leading edge of electronics. 

Video Technology: Learn circuit 
diagnostics and digital principles 
as you build one of the most advanced 
color TV sets available. Your course 
also covers VTR's, computer funda- 
mentals, solid-state devices. 

Industrial and Microprocessor 
Technology: Train in microprocess- 
or and automation applications, 
lasers, and basic industrial robotics. 

TV & Radio Servicing: Acquire 
a foundation in the use and appli- 
cation of both analog and digital 
test equipment in the TV servicing 
field. Learn to service Color and 
monochrome monitors, trouble- 
shoot receivers, and maintain entire 
systems. 



Basic Electronics is a course 
designed to give you an over-view 
of electronics. It is particularly help- 
ful to electronic sales personnel, 
and those wishing to get into techni- 
cal writing. 

NTS Intronie training programs 
are practical, and job-oriented. You 
train on field-type equipment, and 
lessons and texts are tested and 
proved in our Resident School in 
Los Angeles. This assures you of 
understandable lessons and texts, 
as well as projects which get right to 
the heart of your subject. NTS, now 
in its 80th year, continues to offer 
economical training at the leading 
edge of Electronics. 

'IBM is a trademark of International Business 
Machines Corp. 'MS is a trademark of Microsoft 
Corp. 

II card is missing, write directly to the School at the 
address below stating the course in which you are 
interested. A FREE color catalog and all details will 
be sent to you by return mail. 




NATIONAL 

TECHNICAL 

SCHOOLS 



TECHNICAL TRADE TRAINING SINCE 1905 

Resideni a no HomeSludy Schools 

4000 South Figueroa Street 
Los Angeles. CA 90037-9988 
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IBM-compatible 
computers, 
peripherals, 
software 




A trustworthy guide to what's new in electronics and computers. 

For many years the illustrated Heathkit Catalog has been a guide to new 
and exciting kit products for people like you to build. To enjoy and learn 
from them, while saving money in the process. What sets the Heathkit 
Catalog apart is its range of high quality products and accurate informa- 
tion to help make your buying decisions easy. If you've never tried kit- 
building, you have an absorbing new experience in store as you create 
products you'll take pride in. 

Send for free catalog If coupon is missing, write Heath Company, 
Dept. 020-312 Benton Harbor, Michigan 49022 



O 

z 
O 

tr 
i- 
o 

LU 

— I 

w 
6 

Q 

< 



22 




Mail to: Heath Company, Dept. 020-312 
Benton Harbor, Michigan 49022 

Please send me my FREE HEATHKIT CATALOG. 



Address _ 



CUy_ 



. State - 



-Zip- 



Hoatlilt.lt product* are also displayed, sold and dflrVltfld at B4 HoalhkH E I Otf rOnrn 
Centers noii&nwictc. Consult telephone directory white pagan for locnlicn Opgrnied 
by VorltochnoJogy Electronic* Corporation a who 1 1 gowned subsidiary of Zen lift 



Eloctronrca, Corporation. 



CL-778C 
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LETTERS 



continued from page 16 



tronics, December 1984), when he 
tells us that he deplores replacing 
a $500.00 module for the sake of a 
25-cent part. I'll bet he wouldn't 
throw away his $500.00 VCR with- 
out spending an appropriate 
amount of time, money, or both 
on its repair either. Naturally, with 
the electronics-value content of 
automobiles rising greatly, and 
since we are electronics people, 
we're the ones who want to ex- 
plore the inner workings of new 
technology for a number of rea- 
sons ranging from simple curiosity 
to profit seeking. 

The marketplace, not the man- 
ufacturer, is the only real determi- 
nate of value in general and the 
marketplace will also ultimately 
determine what is or is not repaira- 
ble — including plug in modules. 

I'm sure most Radio-Electronics 
readers own an automobile that 
represents a substantial invest- 
ment. Near universal ownership of 
items such as autos, and clothes 
dryers, make for general reader in- 
terest. We all want to be sure we're 
getting a good value electronics- 
wise when we make that big pur- 
chase and I'm sure many readers 
will also want to know about trou- 
bteshooting and repair — es- 
pecially when the difference 
between repair and replacement is 
a couple of C-notes or more. 
DONALD J. SABO 
Peekskill, NY 

MANUAL NEEDED 

l would appreciate your help 
with this matter: I have acquired a 
portable tube tester. The only 
problem is that I don't have the 
instruction manual and the unit is 
useless without it. I have been told 
that the company that manufac- 
tured the unit is probably out of 
business. The tube tester is a 
model 85, made by the Superior 
Instrument Company. 

If you, or one of your readers, 
could find out any information on 
where I might get the instruction 
manual, I would greatly appreciate 
it. 

BRUCE C. ST. JULIEN 
5300 Lyndell Ave. 
Portage, IN 46368 R-E 



ATTENTION 
TV TECHNICIANS 

Diehl Engineering, the same people who conceived, designed and now 
manufacture Super Tech diagnostic computers (or analyzing start up, 
shut down, flyback and flyback related circuits, now has something 

else that will make your job faster, easier and much more profitable. 

ANEW 
PUBLICATION 



You might say that our monthly Technician t Shipowner newsletter is 
an all out training program for those who are already working in the TV 
service industry, as well as for those who soon plan to be doing so. 

Each month we take at least one concept, circuit or function and totally 
disect it. We then explain every conceivable aspect in plain and simple 
English. When we are finished, you not only understand the operation, 
you also understand how the operation, "inter-reacts" with ail of the 
other circuits that it is related to. 

Once every aspect of operation has been explained, we show you how 
to break the subject down into sections. Then, show you how to 
troubleshoot each section on an individual basis. 

Because of the manner in which our pulication is written, the subject 
knowledge that is gained in each monthly issue is so broad, that it 
"spills over" into your every day troubleshooting routine. 

Our Technician/Shop owner monthly newsletter is 100% devoted to 
the TV technician. It contains nothing but pertinant information on TV 
repair. We do not sell advertising space. Those who subscribe, do so 
because of its technical content, which we pledge to be far superior to 
anything else that you can obtain. 

Each monthly issue (manual) contains up to 68 pages filled with 
schematics, diagrams and illustrations that relate to ihe very circuits 
that you are seeing today. We do not teach this year's chassis, we 
realize that you are seeing sets that are five, ten or even fifteen years 
old. 

Our newsletter is not a collection of part numbers that cause specific 
problems in specific chassis when they fail. Instead, we explain what 
each indiviual component in a given circuit does, what purpose it 
serves, and what effect it will have if and when it fails. 

Our subscribers can look at any resistor, any capacitor, any diode, any 
transformer, etc., in any circuit, and know exactly what purpose it 
serves. They will know what turns the circuit on, what turns it off, why 
and when such action occurs, and what happens if a specific action 
does not occur. 

Our subscribers will no longer have to be content to know that R421 
causes a particular chassis to shut down if it becomes open, they will 
know why it does. 

Our subscribers will no longer run around in circles hoping to stumble 
over a "bad" component, they will know exactly what they are looking 
for, and — how to find it! 

When it comes to troubleshooting color TV sets, we have introduced 
more, innovative techniques than any other firm in the world (including 
manufacturers). 

In case that amuses you, consider this; 

Everyone else in the industry is telling you to probe here and there in 
this chassis, there and somewhere else in another chassis, in hopes of 
isolating the actual circuit that has failed. Conventionally, one specific 
technique that works for one chassis may do nothing but smoke com- 
ponents in the next. 

Yet. while others have been teaching "conventional" techniques 
(usually a different one for each chassis), we at Diehl Engineering 




designed a computer that will isolate the defective stage in any hi- 
voltage circuit that employs a horiz output transistor (including Sony). 
With our Super Tech computer, you push the same four buttons no 
matter which set you are working on. Any brand, any age any chassis, 
Super Tech will give you an accurate answer. 

We are not implying that those who teach "conventional" techniques 
are tech nically incompetant. Far f rom it , some of them are brilliant I We 
simply have a new and much easier way of looking at things. Ours is 
easier to understand and far more versatile. Because of the manner in 
which we present it, the retention level is also higher (according to 
those who are now using our literature). 

Any staff that can design a computer that can analyze any hi-voltage 
circuit (except for those which use a trace and retrace SCR i.e. RCA 
CTC 40-81) must surely have a thorough knowledge of all circuits. 
Soon we will release similiar computers for vertical and audio circuits, 
another for tuner, IF, AGC, video, blanking, ABL, Chroma, matrix and 
CRT, and still another for troubleshooting VCR! 

The point is, we at Diehl engineering understand circuitry. We also 
know how to explian circuitry in such a way that it is easily understood. 

Each month's issue is printed in the form of a manual. Each manual is 
pre-drilied so that it can be filed in a 3 ring binder lor instant reference 
(the 3 ring binder is not provided). 

The First Issue covers resistors, capacitors, diodes, inductors, tran- 
sistors, IC chips and time constant circuitry. It explains how each com- 
ponent works, why it works, why it fails, and how each component 
relates to the overall circuit, all in plain and simple, down to earth, 
everyday English, without the use of mathmatical formulas. After 
reading this issue, you can look at any component in any circuit and 
truly understand what ft does, why it does it and what will happen if it 
doesn't do it; right down to each individual resistor, capacitor, and 
diode. 

The Second Issue covers SCR driven hi-voltage circuits such as those 
used in RCA CTC 40-81, Philco, Coronado, Bradford, etc. After reading 
this issue, this circuit will become no more complex than simple 
amplifier. Over 30 illustrated schematics are used to teach this circuit 
in absolute detail. Such things as HV regulator functions, shut down 
features, etc. are thoroughly explained. 

The Third Issue covers RCA LV regulator circuits (CTC 85 and up). It 
explains how each Individual component operates, what it does, when 
it does it and, how to effectively troubleshoot the overall circuit. 

Our no paid advertising policy makes our newsletter a little more ex- 
pensive, but it also gives us "cover to cover" space for nothing but per- 
tinant technical information on TV service. At $9.95 per issue, a twelve 
month subscription costs only $119.40. Very economical, considering 
that its technical content is equal to a "full blown" study course on TV 
repair. If you wish, you may try the first three issues for only $21.00 
Oust seven dollars per issue, a savings of $8.85 off the regular price). 

For immediate service on C.O.D., Visa, or Master Charge orders: 
Phone (806) 359-1824 or (806) 359-0329. 

If you are looking for help • - - we have it! 

Diehl Engineering, 6004 Estacado Lane, Amarillo. Texas 79109. 
Circle ( 267 ) on Reader Service Card. 
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New and Used Electronic Test Equipment 
Sales • Service • Rental • Leasing 



1 Polaroid DS-34 



Now you can get an instant 
picture in black & white or color 
from any oscilloscope screen. 
Includes CRT hood 
* Large hoods also available to fit 
computer terminals and CAD/ 
CAM screens. 



$369.00 




POWER SUPPLIES 



GLOBAL SPECIALTIES 

TRIPLE OUTPUT POWER SUPPLY 



*4( PRECISION 




TRIPLE OUTPUT 
POWER SUPPLY 



MODEL 1301 



$198.00 



Fully regulated triple output 
Fixed 5VDC, 1A 
V1 +5 VDC to 18 VDC .5A 
V2 -5 VDC to 18 VDC .5A 
Fully automatic current limiting 



ELECTFO INDUSTRIES. !NC 

Pitch icm Ttmt ln»rruffi*flM 




MODEL 1650 



$319.00 




DC POWER 
SUPPLY 

I $125.00 



MODEL 3002A/0-30 UDC/0-2A 



Functions as three separate 
supplies 

Exclusive tracking circuit 
Fixed output 5 VDC, 5A 
Two to 25 VDC outputs at 0.5A 
Fully automatic current- limited 
overload protection 
+ and — terminals of each output 
are fully isolated, in all modes 
All three outputs may be con- 
nected in series or parallel for 
higher voltage or current 



PROBE 
MAITE U 



Oscilloscope Probes 



MODEL 



ATTENUATION BAND WIDTH (MHZ) 



PRICE 



LEADER 

insl t urrwnls Co*pcxirt«n 



Audio Sine/Square 
Wave Generator 

• Distortion from <0,03% 

• 10 Hi to 1 MHi 



ti 



$259.00 



LAG-120B 




MODEL 3010 



FUNCTION 
GENERATOR 

$189.00 



Sine, square and triangle output 

Variable and fixed TTL outputs 

O.I Hz to 1 MHz in six ranges 

Typical distortion under 0.5% trom 1 Hz to 1 00 

KHz 

Variable DC offset 

VCO input for sweep tests 



VIIZ 

MULTI- 
FUNCTION 
COUNTER 




$259.00 



MODEL WD-755 

• 5 Hz to 125 MHz 

• 8 Digit LED Display 

• Period Measurement 5 Hz to 2 MHz 

• Totalizes to 99.999,999 Plus Overflow 

• Frequency Ratio Mode 

• Time Interval Mode 

• Switch able Attenuator & Low Pa&fi Filter 



VARIABLE 
TRANSFORMER 

$145.00 




MODEL 3PN1010V 



RAG CARRIES THE COMPLETE STACO 
VARIABLE TRANSFORMER LINE 

CALL US WITH VOUR REQUIREMENTS. 



2904 

2901 
2205 
2960 



10X 

10X/1X 

10X 

10X 



100 
100/5 
250 
60 



$35.00 
$39.00 
$59.00 
$30.00 



DIGITAL CAPACITANCE METER 

Battery operated 
3' i digit LCD display 
Range 1 PF to 2.000 UF 
0.2% basic accuracy 

GLOBAL 




MODEL 3000 

$139.00 



CALL US TOLL FREE 

1-800-732-3457 

IN CALIFORNIA TOLL FREE 

1-800-272-4225 



■ Master Charge IMXWt 

■ VISA ■ COD BH 
P Money Order MB^B, 

■ Check EBE 

COD's extra (required 25% deposit) 


ADD FOR SHIPPING AND INSURANCE 
$010*250.00 S4.50 


$501.00 to $750.00 $8.50 

$75 1 .00 to $1 000 51 2.50 

over $1000.00 $15.00 



RAG ELECTRONICS, INC./ 21 418 Parthenia Street/ CanogaPark, CA 91 304 /1-81 8-998-6500 
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Data precision 



ELECTRO INDUSHUES INC 



GLOBAL SPiClilTHS 



SCOPE SPECTACULAR 



©BJJftSW PORTABLE OSCILLOSCOPES 




MODEL V-212 

DC to 20 MHz, 1 mV/div, Dual Trace 

Features 6" Rectangular CRT 

Full 2 year parts and labor warranty (w/two 

X1 probes). 



$461.00 



MODEL V-222 

DC to 20 MHz, 1 mV/div, Dual Trace, 
DMM Output, Verticle Mode Trigger 
6" CRT (w/two X1/X10 probes). 



$536.00 

D.C. offset for 



$604.00 



MODEL V-422 

DC to 40 MHz, 

other features same as V-222 {w/two X1/X10 probes) 




Model V-1 050 F shown 



MODEL V-1D50F $1276.00 

DC to 100 MHz, .5 mV/div, Quad Trace, Delayed 
Sweep, Full TV. Triggering, alternate time base 
(w/two X10 probes) 

MODEL V-650 $956.00 

DC to 60 MHz, 1 mV/div, triple trace, delayed sweep, 
Full TV. Triggering, variable trigger hold-off 
(w/two X1 probes) 



PORTABLE OSCILLOSCOPES 



Jk it 






Sfc, 


i Kr 


* "o»»l 
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$535.00 



MODEL SS-5702 

DC -20 MHz, 5 mV/div 

Dual trace 

6 inch rectangular internal graticule 

CRT. 

Includes 2 each X1/X10 probes and 

full factory warranty; 2 years on parts, 

labor and CRT. 



PROBE 
MAffER 



Polaroid 




r i^HQQH 



$899.00 



MODEL SS-5705 

DC to 40 MHz 
Vertical and horizontal deflection 
accurate within ±2%. CRT accelera- 
tion voltage 12KV. 3 channels, 
6 traces. High precision calibrator 
(±1%). Fastest sweep rate: 10 ns. 

• High sensitivity 1 mv/div 

• CH1 signal output 

• Beam finder 

• Delayed sweep 

• Alternate time base 

• 2 ea. X1/X10 Probes 




MODEL 5711 $1695.00 

DC to 1 0OMHz (typically over 
120 MHz), 5 mV/div, True 4 channel 
input, eight trace, Delayed sweep, 
alternate time base, CRT acceleration 
voltage 20 KV, (w/saddte bag, front 
cover, 2 ea X10 probes). 

MODEL 5711D $2495.00 

(5711 with counter and DMM). 
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DM10 . . . $39.95* 

Don't settle for an analog multites- 
ter. Now, for the same low price you 
can have a reliable digital multimeter 
that's easier to use, easier to read, 
and is three times more accurate. 

• DCV accuracy 0.8% of reading 

• Vz" LCD digits 

• 5 Functions {ohms, DCA, ACV, DCV, 
Diode check) 

• Overload protection (250V in ohms) 

• 250 Hour battery lite. 

This is the ideal carry-one-anywhere 
meter. Tool box, glove box, shirt 
pocket. Whenever you need to make 
a measurement, you're ready. 

Also available, featuring a continuity 
beeper, is the DM10B for only $49.95.* 

Both models include a 9V battery, 
safety test leads, and operator's man- 
ual. 

Get one now at your local Beckman 

Industrial distributor. 'Suggested list price. 

Beckman Industrial 

A subsidiary of Emerson Electric Co 

630 Puente Blvd. 

Brea, Calif. 92621 



Equipment 
Reports 



Vidicraft Detailer HI 
Image Enhancer 

Improve your VCR's 

performance with this 

versatile accessory 



IT USED TO BE THAT THE WORD "VIDEO" 

meant nothing more than TV to 
most people. But, since the advent 
of VCR, all that has changed. And 
with those changes has come a 
change in what we are willing to 
accept in terms of video quality. 

These days, very few are content 
to "just accept" the video quality 
provided by our home set-ups. In- 
stead, we are always seeking ways 
to improve the image that is dis- 
played on our monitors or re- 
ceivers. One way to achieve a 
noticeable improvement is with a 
video amplifier or enhancer. 
Those units increase picture detail 
and sharpness by boosting or am- 
plifying the higher frequencies in 
a video signal. The high frequen- 
cies is where much of the fine de- 
tail of a video picture is located. 

We recently looked at the 
Detailer Hi — one of the newest 
video enhancers from Vidicraft 
(0704 S.W. Bancroft St., Portland, 
OR 97201). 

The Detailer III 

The Detailer Hi is a video en- 
hancer that is designed to improve 
the performance of VCR's, vid- 
eocameras, and videodisc players. 
As with all other such units, this 
enhancer's performance Is greatly 
influenced by the quality of the 
material with which it used. In 
other words: The better the 
source, the better the results. 
When, for instance, the unit is 
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used to enhance a tape of a quality 
over-the-air signal, dramatic in- 
creases in picture quality will re- 
sult. On the other hand, usewith a 
third-generation VHS tape record- 
ed at the machine's slowest speed 
will produce minimal results. 

One reason that the law of di- 
minishing returns holds so strong- 
ly when it comes to video is that 
the same high frequencies that 
hold so much of the picture detail 
also contain much of the inter- 
ference that is commonly called 
snow. Thus, when you enhance 
detail, you also enhance snow. In 
order to minimize that increase in 
snow, most video enhancers are 
equipped with some sort of noise- 
reduction system. The one con- 
tained in the Detailer III is two- 
fold. 

One part of the noise-reduction 
system in this ynit is Vidicraft's 
VNX circuit. That noise-reduction 
circuit supresses certain low-am- 
plitude, high-frequency enhance- 
ments. As such, it seems to 
perform the exact opposite of the 
unit's enhancement function. But 
the VNX system uses a different 
set of thresholds. The result is a 
reduction of snow at the expense 
of some of the increased detail, 
but the overall result is an im- 
proved picture. 

The second noise-reduction sys- 
tem is "black noise reduction". 
That system reduces the level of 
continued on page 32 
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ing the first company to 
:ke solderless breadboards 
't necessarily what makes 
the best. It's all the little 
ngs you don't see, like our 
'ing clip terminals, that make 
»> PRODUCTS 
:EBOARDS so 
l on reliability, 
-rom our larg- 
: ACEBOARD 
;h over 5000 tie 
ints, to a single tie 
int block, our spring clip 
minals give you nothing 
I good, solid contact on 
jry connection. They accom- 
jdate a wide variety of leads 
d have the best electrical 
>perties, because our spring 
ps are solid alloy, not plated 
;kel. We've even developed 
ough normal force to break 
ough any oxides which could 
cur on solder plated leads, 
u've come to trust our test 
ps for the same reason. 
Since one bad connection 
n ruin a whole circuit, we pay 
jse attention to how well our 
ring clip terminals sit within 
s insulator cell areas, 
•ring clip edges are 
ver exposed at the 
sertion window. 



jr the name of the 

istributor nearest you, 

all TOLL FREE (800) 321-9668. 

1 0hio, call collect: {216] 354-2101) 




Leads 

won't buckle, clips 
won't oxidize, it all adds 
up to longer life. 

Even from the out- 
side there's more 
to an ACEBOARD 
than meets the 
eye. Our durable 
Acetal Copolymer 
plastic body is a 
good insulator with excellent 
dielectric properties. 
And special manu- 
facturingtechniques 
intheinsertionofthe 
contacts into the 
plastic body insure 
that your Breadboard 
will always remain 
flat. No skimping or 
planned obsolescence 
here. Again, just good 
solid contact on 
every connect ion. 

Turn our breadboard 
body over.. .and you'll dis- 
cover another key to it's 
reliability. The 
double-sided 
adhesive 
foam you'll 
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see there 

is more than a pres- 
sure sensitive mount. 
It also insulates to prevent 
shorts and seals the bot- 
tom of the individual 
spring clip cells. 
If solder shavings from 

resistors or com- 
ponent leads 
drop into the 
cell, they can't 
spread into 
other cells to 
short them out. 
Take a close 
look at our 
ACEBOARDS. 
A P PRODUCTS 
has the biggest 
and most com- 
plete line of 
ACEBOARD sizes. It's 
also our commit- 
ment to you 
that if your 
ACEBOARD 
doesn't 




work perfectly, bring it 
back to your A P PRODUCTS 
distributor. He'll replace it, 
no hassles. 

To help you see for yourself 
what a big difference the little 
things make, we're offering 
you a 10% discount on the entire 
A P PRODUCTS ACEBOARD/ 
Breadboard line. 

Just fill out the coupon 
and present it to your 
AP PRODUCTS distributor. 




The purchase price of 
any size ACEBOARD 
or Breadboard product. 



A P PRODUCTS 
INCORPORATED 
G25 Progress Parkway, Box 540 
lentor, Dhio440BD, [216] 354-2101 
WX: 810-425-2250 

Canada, cafl Lenbrnok Bactrnfifcs ■ [41 6) 477-7729 
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Your Name . 
Address _ 



City. 



.State. 



.Zip. 



Dealer Name. 



ACEBOARD # 

Urnit 5 ACEBOARDS or Bteedboards pw coupon Olfer vain) only at patticipalmg AP PRODUCTS distributors RE 785 




What can you dc 

Just abou 



CIE can show you how. 

Computer technology. Satellite communications. 
Cable television. Cellular radio. Digital electronics. 
Robotics. Just a few of the hottest career areas 
in electronics. The ones everybody is talking 
about. The ones that are changing the way we 
live, the way we do business, the way we enter- 
tain ourselves. The best way to start a career in 
any of them? By learning the basic electronics 
theory and principles of how they work from CIE. 

Join a leader. 

Leading the world in specialized electronics train- 
ing, CIE is the largest school of its kind with over 
25,000 students at home and abroad. And with 
over 50 years of experience teaching electronics 
to thousands of men and women through proven 



methods of independent study without class- 
room sessions. 

Learn as much as you want, 
when you want. 

Whether you're interested in learning new skiils 
or upgrading old ones, earning a diploma or an 
A.A.S. degree, CIE can match your needs with 
courses and programs that let you start where 
you want, go as far as you want from a basic 
beginner course all the way to CIE's Associate 
in Applied Science Degree in Electronics - a 
comprehensive program that prepares you for 
advanced electronics careers. 

Custom training 
equipment helps you learn. 

CIE believes in the importance of learning by 







with electronics? 

anything. 



doing. So most of our courses include special- 
ized training laboratories keyed to specific less- 
ons for practical experience through teaching 
experiments. Our CIE Microprocessor, for 
example, comes fully assembled and ready to 
use to teach you how a computer CPU works 
through a series of experiments you perform 
on your own. 



r 



World Headquarters 



Are you ready? 



Cleveland Institute of Electronics, Inc. 

1776 Easl 17th Street * Cleveland. Ohio 44114 

□ Please send me your CIE Off-Campus Studies Catalog, 
including details about the Associate Degree program. 
I understand there is no cost for the catalog and a CIE 
representative may call, but there is no obligation. 



If you're ready to do something now about your 
future, there's no waiting to enroll with CIE. Get 
all the information you need to enroll simply by 
calling us toll-free at 1-800-321-2155 (in Ohio, 
1-800-362-2105). Or mail in the handy reply 
coupon or card to Cleveland Institute of 
Electronics, 1776 East 17th Street, Cleveland, 
Ohio 441 14. 



Print Name. 

Address 

City 



. State- 



Apt. No.. 
-_Zip_ 



.Area Code/Phone No. 



Check box for G.I. Bill bulletin on Educational Benefits 
□ Veteran □ Active Duty 

MAIL TODAY! 



RE13 



EQUIPMENT REPORTS 



continued from page 26 



w 
o 
z 
o 

DC 

o 

UJ 



g 

< 

rx 



32 



enhancement in the dark areas of 
the picture. In those areas, in- 
creases in detail are not par- 
ticularly noticeable, but increases 
in snow are. 

One interesting feature of the 
Detailer Ill's enhancement system 
is the split screen function. That 
allows you to use a front-panel 
control to split the picture into en- 



hanced and unenhanced regions. 
That allows you to easily examine 
the effect of the enhancer on the 
video signal. 

Other features of the unit in- 
clude a four-input switching sys- 
tem and a distribution amplifier. 
Both features are capable of han- 
dling stereo audio as well as video. 
The unit's input and output con- 
nectors are all located on the rear 
panel. Included among those are 
four video inputs, four stereo (or 
mono) audio inputs, four video 



Because they are built to last... 

Global breadboarding sockets 
are guaranteed for a lifetime. 

For more than a decade, Giobal Specialties' solderless 
breadboarding has set the standard for quality, durability 
and dependable performance. Now, we offer a 
lifetime guarantee. If a Global breadboard- 
ing socket fails to perform according to your 
needs, you merely return it to Global Spe- 
cialties. We will send you a replacement free 
of charge. Wo questions asked. 

This unconditional guarantee is offered 
because our breadboarding sockets provide 
outstanding performance, indefinitely. All of 
our sockets are made in the United States in 
our own factory, employing the latest equip- 
ment, manufacturing methods and quality 
control procedures. Each socket and bus 
strip is molded of high quality plastic mate- 
rial to provide superior strength and dura- 
bility. Precision-formed contacts and 
tie-points made from nickel-silver assure 
excellent contact every time. 

Seven sockets and three bus strips 
are included in our QT Series. Our new UBS-1 00 
and UBS-500 models and our Experimenter line 
include socket and bus strip contact arrangements 
in single modular breadboards. 

The industry's largest selection, unmatched 
quality and economy have earned Global solder- 
less breadboarding sockets the reputation for being 
number one with professionals, hobbyists and stu- 
dents. Now, the unconditional lifetime guarantee is 
your assurance that when you buy from Global you receive maximum durability and trouble 
-free performance. Unlike some manufacturers who require that you purchase by mail, our 
nationwide network of distributors permits you to see and inspect our products before 
you buy. 

See your electronics distributor or for the name of your local distributor, call our , . , 
Customer Service Department, toll-free 1-800-572-1028. 




Introducing the UBS Series 




Two new sokferiess bread* 
boarding sockets flav* been 

«W«J to the Oiobai lino. The new 
U&S-1QQ is now the largest socket 
in the iine, with 640 tie points ana 
trie smaller (JB&500 has 430 tse- 
poi/tts. Each includes two rows of 
bus strips on each side tot power 
and ground connections and the 
UBS sockets ata made of the 
highest grade plastic material to 
insure maximum resistance to 
nerping and breaking. 



GLOBAL SPECIALTIES 

An Interplex Electronics Company 

70 Fulion Terrace 

Now Haven. CT06512-1B19 

1203) 624-3103 TWX. 71tM65-1227 
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outputs, and four stereo (or 
mono) audio outputs. Also on the 
rear panel are three accessory loop 
input/output connectors. Those 
allow additional video and audio 
accessories, such as a video pro- 
cessor or a stereo synthesizer, to 
be easily interfaced with the sys- 
tem. Any accessory placed in the 
loop will process any input se- 
lected. Input selection is done 
from the front panel. The selected 
input is indicated by a front-panel 
LED. 

The Detailer III is an extremely 
versatile device. One indication of 
that is the number of interconnec- 
tion schemes presented in the 
unit's manual. Set-ups with as 
many as eight permanently con- 
nect VCR's are outlined. 

Speaking of the manual, it does 
an excellent job of showing you 
how to get the most out of the 
unit. All of the numerous hook-up 
schemes are illustrated in 
painstaking detail, and front-panel 
settings are both described and 
shown. Newcomers to video have 
not been forgotten by the man- 
ufacturer; sections covering such 
basic topics as the differences be- 
tween the various types of con- 
nectors used in video set-ups have 
been included. Unfortunately, as 
is the case with many similar 
pieces of equipment, those more 
technically inclined have been 
overlooked; no technical details 
(theory of operation, schematic, 
etc) on the unit are provided. Ad- 
ditionally, only rudimentary trou- 
bleshooting information is 
provided. 

On the whole, we are very pleas- 
ed with the Detailer III. Its flex- 
ibility and performance should 
put it at the top of any serious vid- 
eo hobbyist's shopping list. The 
unit, which is covered byatwoyear 
warranty, has a suggested retail 
price of $349. R-E 
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Sabadia Export 
Corporation eZ Board 

Solder less breadboard 

system for use with your 

personal computer 
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MANY PERSONAL-COMPUTER MAN- 

ufacturers have provided for fu- 
ture expansion of their machines 
by supplying some type of expan- 
sion slot. At that slot, all of the 
signals to and from the micro- 
processor are made available. And 
many enterprising manufacturers 
have taken advantage of the avail* 
ability of those expansion slots to 
devise add-on accessories to ex- 
pand a computer's capabilities. 

But you are not necessarily lim- 
ited to the add-on circuitry de- 
veloped for you by others. As long 
as you have access to those lines, 
there are an almost unlimited 
number of circuits that you can 
build. There is, however, a dif- 
ference between having access to 
those lines, and having easy access 
to them. 

But having easy access to those 
lines has now become much, well, 
easier, thanks to the Sabadia Ex- 
port Corporation's (PO Box 1132, 
Yorba Linda, CA 92686) eZ Board. 
That product is a solderless bread- 
boarding system that allows you to 
develop and build your own cir- 
cuits, and interface them with your 
computer via its expansion slot. 

The eZ Board 

eZ Boards are available for three 
different computer systems. 
Those are the Apple lie (and // and 
// + ), IBM PC, and Commodore 
computers. The unit we examined 
was for use with the Apple lie, and 
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iH by Kepro Circuit 5yitefm. Inc ' m^^ 

Over Spending For One 
Professional Quality PCB? 

Kepro, a major manufacturer lor over 25 
years of PCB prototyping and short run equip- 
ment and supplies now oilers you a solution 
■ KeproClad. 

KeproClad copperclads either meet or ex- 
ceed NEMA standards and come either 
unsensitized with marking pen or photosen- 
sitized with developer included lor line line 
professional boards in minutes. Both types 
come in a variety ol sizes. 

You only need a single board, so why buy 
more than you need, and why send your 
designs out? Especially when KeproClad is 
so easy. Just follow trie simple steps to a 
hassel Iree, inexpensive professional quality 
Printed Circuit Board. 

The KeproClad line also features a photo 
reversing kit for making negative film, etching 
chemistry, tin plating solution and photo flood 
lamp And of course, you can get art, shears, 
drills and other equipment and supplies from 
Kepro your one stop source to PCB equip- 
ment and supplies. 

If you need Professional quality PCB's call 
your local distributor and ask for KeproClad. 
If your distributor doesn't carry KeproClad call 
or write us. We will put you in touch with the 

distributor nearest you. 

KEPRO CIRCUIT SYSTEMS, INC. 

630 Administer Drive., Fen ton. MO 63026-2992 
In MO 314-1630 Tall Free 800-325-3876 
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SEE YOUR DEALER TODAY 



FROM 



fires*' 

•ANTENNAS' 

■ACCESSORIES ■ 



HERE'S A TIP 
THAT'S PERFECT! 



AM/FM AUTO RADIO 



-» 



AND CB 

Tirestik'n 

GOLDEN SERIES 

BARE-HANDS TUNABLE 

"NO TOOLS NEEDED" 

HIGH PERFORMANCE ANTENNAS 



ALSO ANTENNAS FOR 

CORDLESS TELEPHONES 

MONITOR SCANNERS 



Dealer & Distributor Inquiries Invited 
SEND FOR FREE CATALOG 

'Flmlll' Antmni Company 
2614 Easl Adams "hoona. AZ 85034 



Name _ 
Streel . 
City — 



_Zif>_ 



Serving tfie CB and 
Commuoicatlons Market Since 1962. 



5 YEAR REPLACEMENT WARRANTY 
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Multimode Display 

P-P Auto Trigger 

Nationwide Sales and Service 



5% discount when you call Tom and order direct. 



(800)421-5334 



Offer good thru 7i31ffl5. 
MasterCard and Visa accepted 



OKIK 



#3 in scope safes 



17819 S. Figueroa St., Gardena, CA 90248 
(213)515-6432 



C 
no 

01 

33 



CIRCLE 254 ON FREE INFORMATION CARD 



that is the one that we'll describe 
here. 

The eZ Board system for the Ap- 
ple is made up of three parts. Of 
course, there is the main bread- 
board unit, which contains the sol- 
derless breadboarding strips. Also 
provided is a system-bus interface 
card, which is inserted into one of 
the Apple's expansion slots. The 
third component is a length of flat 
ribbon cable that is used to con- 
nect the two. 

The system-bus interface card is 



made up of a connector for the 
ribbon cable and a gold-plated 
card-edge connector. 

The main breadboard, or de- 
velopment board, contains a con- 
nector for the ribbon cable, tie 
points for all of the expansion-bus 
signals and supply voltages, four 
bus strips, and three solderless 
breadboard strips. The bread- 
board strips can accommodate up 
to 24, 14-pin DIP IC's. Also located 
on the development board is a DIP 
switch with 4 SPST switches. 



Audio/video 
togp 



In the studio. On the set. Or 
in the workshop. Take along 
Sams books and you'll always 
have the audio/video engineering 
knowledge you need in your 
hands — wherever you go. 

Sams audio/video books cover it 
all. From production to equipment 
servicing. You'll learn about the 
state-of-the-art in cameras, video 
discs, editing systems, cable tele- 
vision, audio equipment, and more. 
And you'll learn how to choose the 
right components and equipment 
to design your own systems. 

You'll get more out of Sams 
books. Because we put more into 
them. More charts, pictures and 
technical descriptions. All organized 
for quick, easy reference. 

For the best books on audio/ 
video, go for Sams. Visit your local 
Sams dealer. Or call our toll-free 



number and ask for Operator 132. 

Video Cameras: Theory and 
Servicing, No. 22382, $14,95 
Cable Television, No. 21755, $13.95 
Sound System Engineering, 
No. 21156, $21.95 
Handbook for Sound Engineers, 
No. 21983, $44.95 
Principles of Digital Audio, 
No. 22388, $15.95 
Principles of Solid State Power 
Conversion, No, 22018, $44.95 
The Video Guide, No. 22051, $18.95 



800-428-SAMS 

In Indiana, call 317-298-5566 



$/*JNri& 



Howard 1 ^'. Sams & Co., 
4300 West 62nd Street 
Indianapolis, IN 46268 



Inc. 
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The supplied 50-eonductor rib- 
bon cable is 18 inches long, which 
allows you at least some degree pf 
freedom in positioning the de- 
velopment board. The connectors 
on the ribbon cable mate with 
those on the development board 
and system-bus interface card to 
assure error-free connections be- 
tween the board and the comput- 
er. 

Options 

For greater flexibility, the man- 
ufacturer offers two valuable 
options for the eZ Board. Use of 
those options will help you get the 
most out of your unit. 

One of those is a buffer/decoder 
board. That board provides buff- 
ers for the address and data lines, 
as well an address-decode/chip- 
enable line to the circuitry on the 
development board. Having such 



SABADIA eZ Board 
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a circuit between the computer 
and the eZ Board is important, as it 
greatly minimizes the chances of 
harming your computer with your 
experiments. 

If the buffer/decoder board is 
not purchased, a buffer/decoder 
circuit should be incorporated 
into your design. But, while the 
circuit for the buffer/decoder is 
simple, and is provided in the 
unit's excellent instruction manual 
(more on that later), it does take up 
room on the development board. 
Using the buffer/decoder board 
frees that otherwise occupied 
space up for your circuitry. If it is 
purchased, the buffer/decoder 
board takes the place of the sys- 
tem-bus interface board. 

The other option is an expan- 
sion breadboard module. It uses 
the same solderless breadboard- 
ing strips as found on the develop- 
ment board, and allows larger 
circuits to be accommodated. That 
allows for the construction of very 
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DUAL TRACE OSCILLOSCOPES 



large circuits since as many addi- 
tional modules as needed for that 
circuit may be used. 

The manual supplied with the 
unit is not fancy, but it gets the job 
done nicely. In addition to some 
basic information about the 
board, the manual goes into a bit 
of detail about the Apple comput- 
er and the 6502 microprocessor 
that it uses. (We examined the Ap- 
ple version.) 

Also included in the manual are 
two basic circuits to get you start- 
ed using the eZ Board. Those are a 
parallel port and a joystick inter- 
face. Both circuits are thoroughly 
explained, and schematics, parts 
lists, theory of operation sections, 
testing procedures, and software 
listings are provided to make 
building and using the circuits 
easier. 

Like the manual, the unit itself is 
not fancy, but it gets the job done. 
Our only complaint was that while 
all of the power and signal lines are 
clearly identified on the develop- 
ment board, that identification is 
merely printed on strips of paper 
that are glued to the board. It 
would have been nice to see a 
more permanent method used. 

As to prices, the eZ Board, 
which is available directly from the 
manufacturer, sells for $124.95, the 
buffer/decoder board for $49.95, 
and the expansion modules for 
$19.95 each. In addition, there is a 
$5.00 shipping and handling 
charge on all orders. R-E 




"I can't believe it — a whole trunk full of 
radio parts, but not a single piece of 
wire." 



DON'T 
FORGET 





3mieht features: 
Single sweep 

0€la¥io triggering swhp. 

DELAY TIME &£CQnr\ES DIM. 
SWEEP STARTS AT TiME BELAYED. 
ALT TRIGGEH FOB TWO 
NOM-5YNCHPON3ZED SIGNALS. 

HJEF SPECULATIONS; 
DEFLECTION FACTOR: 
5MV/EMV - ICW/D1V. 

WD iv (SXgtain) 
RISE TIME: Lsu than lOm, 
TIME BASE- O.lpn— 0.5*/DlV. 



DX5035 35MHz $527.00 




SALIENT J EATUBES: 
CELAVLINETOmtMir 
ANALY5I5 OF B(E£ TIMES. 
DELAYED TH1GGEK SWEEP 
FEATURE AS DX5035. 
WIDE FREQUENCY BAND 
WIDTH, SCALE ILLUMINATION. 

■KIEF SPECIFICATIONS: 

DEFLECTION FACTO*: 
3MV/DIV. - SV/DIV. 
IMV/DIV. (SXpain) 
RISE TIME: Lni than B«l. 
TIME BASE; 0.1/a — 0.5 i/DIV. 



DX5045 45MHz $789.95 

ALSO AVAILABLE: DUAL TRACE OSCILLOSCOPES WITH PROBES INCLUDED. 
DX5020 20MHz AT (379.95 DX50I55 15MHr AC/DC 
OPERATED AT »5 10.00 
TERMS: 

One year Untiled warranty on par is and labor. 
Satisfaction guaranleed, or return unil in original form for refund 
within 10 days from date merchandise received- 
California residents add 6V£% sales lax* 
Orders shipped UPS. add £8,50 far shipping handling and insurance 



TO ORDER: CALL COLLECT (714) 594-7131 VISA, 
MONEY ORDER, MASTERCARD, C.O.D.(REQUIRED 25% DOWN) 

DELTA A DELTA X DYNAMIC INC. 

20955 E LYCOMING ST . WALNUT. CALIF 91789, TELEX 503749 DELTAX 




5% discount when you call Tom and order direct. 



3 CH, Alternate Time Base 
Simultaneous Trigger View 

$895 

2 CH, Delayed Sweep $795 



(800| 421-5334 



Offer good thru 7/31/85. 
MasterCard and Visa accepted. 



2 CH, Single Time Base 

$695 

P-P Auto Trigger 
Nationwide Sales and Service 



OKIK 



17(319 S. Figueroa St., Gardens, CA 90248 
(213)515-6432 
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60MHz or 

IOOmHx scope! 

Look at all the 

features of 

B&K-PRECISION's 

60MHz 3-trace model! 
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With most of the features you 
would expect to find on 100MHz 
scopes, the Model 1560 is the 
ideal scope for situations where 
a 100MHz unit is not essential. 

Check these features: 

• 1 mV/div sensitivity 

• Signal delay line 

• Video sync separators 

• X-Y operation* 2 axis input 

• 1 6 kV accelerating voltage 

• X1 sweep magnification 

• Delayed sweep/dual time base 

• Single sweep • Auto focus 

• V mode - displays two signals 
unrelated in frequency 

• Sum & difference capability 

• Channel 1 output 

• Includes probes 

For $950, the 40MHz, Model 
1540 has all the same features, 
except it is dual trace with 1 2kV 
accelerating voltage. 

In stock for immediate delivery 
from your B&K-PRECISION 
Distributor. 



^PRECISION 



DYNASCAN 

CORPORATION 

6460 Wesl Cortland Street 
Chicago, Illinois 60635 • 31 2/889-9087 

n[trnillG*UK SlICS- 6*40 * C-O'Mind Sl . CH'£*«. >L SM35 
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New 

Products 
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PORTABLE RADIO, model RF-B6Q0, 
is a digital-frequency communica- 
tions receiver. Ten-key direct-ac- 
cess tuning makes finding a sta- 
tion as easy as pressing the 
numbered buttons corresponding 
to the desired frequency's 
number. (To tune to 95.7 on the FM 
band, for example, just press the 
"9," "5," decimal point, and "7" 
buttons.) The nine-memory, scan/ 
seek function stops at every sta- 
tion in either frequency direction 
for approximately five seconds be- 
fore continuing. Theseek function 
automatically searches for the 



strong-signal stations, remaining 
there until the function's button is 
pushed again. 

Other features include a five- 
digit fluorescent digital readout, 
RF gain control, a 3W PM dynamic 
speaker, universal voltage adaptor, 
and AC power cord. The system 
operates on eight "D"-size bat- 
teries (not included), and three 
"AA"-size batteries (not included) 
for memory backup. 

The model RF-6600 has a sug- 
gested price of $549.95, — Pan- 
asonic, One Panasonic Way, 
Secaucus, NJ 07094. 



DIGITAL STORAGE OS- 
CILLOSCOPE, model LBO-5825, is 
a 2-channel model that and has a 
2K-word memory, a 5-MHz max- 
imum sampling rate, and pre-trig- 
ger view capability. X-Y recorder 
output terminals are provided for 
use with a plotter, and simul- 



taneous display of real time and 
stored waveforms are possible. 
Other features include roll func- 
tion, memory protect, external 
clock provision, and automatic 
chop/alternate model select. 

The model LBO-5825 is de- 
signed for such applications as 
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stress analysis, shock and vibra- 
tion testing, power-line transient 
monitoring, and computer glitch 
problems. It may also be used for 
production-line environments, 
because a stored reference wave- 
form can be compared to an align- 
ment waveform, expediting final 
adjustment of equipment by the 
technician. 

The model LBO-5825 is priced at 
$3,850.00.— Leader Instruments 
Corporation, 380 Oser Avenue, 
Hauppage, NY 11788. 

AUDIO ISOLATION TRANS- 
FORMER , the AUD-IT, is intended 
for use in 600 ohm, line level ap- 
plications where the user needs to 
isolate an audio input/output sig- 
nal, or remove power-line hum 
caused by ground loops. The 
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AUD-IT features two isolated RCA 
connectors for quick termination, 
compact size (2" x 2" x 1.25"), a 
color-coded metal enclosure, and 
built-in mounting tabs. It is priced 
at $39.95.— V.A.M.P. Inc., PO Box 
411, Los Angetes, CA 90028. 



BENCH MATS , StopSlip Pads, are 
durable, flexible plastic, green in 
color, with a high co-efficient of 
friction against other dry mate- 
rials. They can withstand rough 
handling, are highly noise-absorb- 



ing, and protect work surfaces 
from scratching. They also prevent 
parts of any shape from rolling, 
sliding, or creeping, regardless of 
the force exerted on them. The 
friction characteristic of the mate- 
rial never diminishes, and you will 
find that keeping them clean is a 
simple matter.Just use mild soap 
and water; that is all that is neces- 
sary. 

StopSlip Pads are available in 
precut sizes one foot square and 
up, or in rolls ready to cut with 
scissors for the user's own require- 
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ments. Retail prices start at $9.90 
for a 10-inch square. — Solder Ab- 
sorbing Technology, Inc., South End 
Bridge Circle, Agawam, MA 01001. 
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SPECIAL HEPRINT 

BUILD A BACKYARD SATELLITE TV RECEIVER 




Don't miss out again! 



Send away today (or your 36-page booklet 

containing a complete reprint of all seven 
articles irv 1r>e series on Backyard Safeltile 
TV Receivers by Robert S. Cooper. Jr. 

This all -inclusive report, give syou all the 
data you need to build your own Backyard 
Satellite TV Receiver. 

■ TELLS ALL ABOUT domaslic satellite 

communications, with Full details on how 

you can pull those elusive TV signals Irom 

space. 

m LEGAL REQUIREMENTS, technical 



specifications, and how you, the home con- 
structor, can meet ihem. Find out what me- 
chanical and efeclronics skills you need. 
M RECEIVER CHARACTERISTICS^^ 
nrcal details and specifications, along with 
examples of actual receivers burli a! com- 
paratively low cost. 

■ ANTENNA DESIGN and exactly how 
you can build a spherical antenna, while 
keeping total earth-station cost tor the com- 
plete system under Si .000, 

■ THE FRONT END is critical wren you 
build your own system. We help you explore 
several different approaches io making one 



mat will work tor you 

■ RECEIVER SYSTEM hardware, and 

how it goes together to bring you direct- 

from -satellite TV reception in your own 
home. 

To order your copy: 

Complete coupon and enclose it with your 
check or money order for S7.0Q. plus Si. 00 
for postage and handling. We will snip your 
reprint wnhm 6 weeks ol receipt of your 
order AN others add $4.00 tor postage. New 
'York State residents must add 53c sales 



Radio 

Electronics 



Satellite TV Reprints ftm* jmm 

45 EasM71h Sweet 

New York, NY 10003 



& First Class postage- 
i have enclosed S - 



. fepnnts in £7,00 each, plus St for handling 



.NY. Slate residents must add 



sales lax. (U.S. and Canada only} 
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Professional Books That Help You Get Ahead-And Stay Ahead! 
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Join the 



Electronics and Control Engineers' 

BOOk ClUb and 



THE MCGRAW-HILL COMPUTER 

HANDBOOK: Applications. Con- 
cepts. Hardware. Software. Ed- 
ited by H, Helms, 992 pp., 475 illus. 
Every thing you need to know about to- 
day's computer science and engineer- 
ing is here in this massive treasure trove 
of information. Cavers everything from 
Boolean algebra to hardware selection 
techniques' to artificial intelligence. 
279/721 Pub. Pr.. $84.58 Club Pr., $52.95 

TRANSDUCERS: Theory and Ap- 
plications. By J. A. Allocca and A. 
Stuart. 497pp., 328 illus. Thoroughly 
describes and illustrates the theory and 
operation of all important transducers 
used in industrial, communication, 
medical, and other applications. Pho- 
tographs, drawings, and diagrams are 
included throughout this outstanding 
introduction to a key element in elec- 
tronic instrumentation. 
5B2997-5 Pub. Pr„ $27.95 Club Pr., $22.95 

ANTENNA ENGINEERING HAND- 
BOOK. 2/e. Edited by R. C, Johnson 
and H. Jasik, with contributions by 57 
recognized authorities. 1,408 pp., 946 
ittus. This widely acclaimed Handbook 
gives you the guidance you need to solve 
problems in antenna design and appli- 
cation. It provides detailed information 
on physical fundamentals, patterns, 
structures, and design techniques for 
practical modern antennas. 
322/910 Pub. Pr.. $95.00 Club Pr, $02.50 

INTRODUCTION TO RADAR SYS- 
TEMS. By M. I. Skolnik. 2na'£a'., S98 
pp., 244 illus,. Covering every radar 
fundamental and all important changes, 
this E£ text exposes you fully to the sys- 
terns themselves— and to their appli- 
cations! Topics include radar equation, 
CW and frequency-modulated radar, 
MTI, pulse-doppler, tracking radar, re- 
ceivers, displays, duplexers. noise, and 
more. 
579/091 Pub, Pr„ $43.00 Club Pr., 132.25 

MICROPROCESSOR APPLICATIONS 
HANDBOOK. Editor-in Chief, D. F. 
Stout, 4 72 pp., 284 illus. At last -a 
reference guide to microprocessor 
applications to help you make your 
systems timely, versatile, and 
cost-effective. 
617/988 Pub. Pr.. $41.95 Club Pr.. $31.45 

MICROPROCESSOR AND MICRO- 
COMPUTER DATA DIGEST. By W . H. 
Buchsbaum and G. Weissenberg. 336 
pp., 93 block diagrams, 106 pin con- 
figurations. If you work with electronic 
devices that use microprocessor or mi- 
crocomputer integrated circuits, this 
much-needed book contains all the de- 
tailed technical data for every micro- 
processor IC that is currently listed as 
a "standard," off-the-shelf item. 
5S2835-9 Pub. Pr., $29.95 Club Pr., $22.58 

HANDBOOK OF ELECTRIC POWER 
CALCULATIONS. Edited by A, Seid- 
man. H, Mahrous and J. G. Hicks. 448 
pp., 300 illus. Here are 285 tested and 
proven procedures for handling the 
electric power problems most fre- 
quently encountered in actual practice. 
You'll find ingenious, time-saving ways 
to calculate fuel costs, motor effi- 
ciency, and power output. 
550/617 Pub. Pr., $41,50 Club Pr., $31.50 



Keep up with current technology 
Sharpen your professional skills 
Be ready for new career opportunities 
Boost your earning power 
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New members! 
Any one of these great 
professional 
books 
for only ... 
as a premium with your 
1st selection! 



Spectacular values up to $95.00 



HANDBOOK OF PRACTICAL ELEC- 
TRICAL DESIGN. By J. F. McPartland. 
416 pp., 300 illus. This volume pro- 
vides a step- by-step explanation of de- 
signing electrical systems for indus- 
trial, commercial, and residential 
applications. Packed with helpful tips 
for saving time and complying with code 
requirements from branch circuits to 
wiring size. 
456-951 Pub. Pr., $40.95 Club Pr„ $27.50 

DIGITAL LOGIC DESIGN. By B. Holds- 
worth, 338 pp., 192 illus. All of the 
recent advances in digital design tech- 
niques are presented here in depth. It's 
both a text covering basic concepts and 
a practical guide to design techniques 
for combinational . clock- driven, and 
event-driven circuits. 
5B2852-9 Pub. Pr., $39.95 Club Pr„ $27.58 

ELECTRONIC COMMUNICATIONS 
SYSTEMS. By W. D. Stanley. 566 pp.. 
illus. Emphasizing the signal-process- 
ing functions of modulation and de- 
modulation operation, this book pre- 
sents the essentials of electronic 
communications in a logical, step-by- 
step sequence. 
582834-0 Pub. Pr., $25.65 Club Pr„ $20.95 



MODERN ELECTRONIC CIRCUITS 
REFERENCE MANUAL. By J, Markus. 
1,264 pp., 3,666 circuit diagrams. 
Complete with values of components and 
suggestions for revisions— plus the 
original source of each circuit in case 
you want additional performance or 
construction details. 
404/461 Pub. Pr., $76.35 Club Pr. $57.95 

ELECTRONICS ENGINEERS' HAND- 
BOOK, 2/e. Edited by D. G. Fink & D. 
Christiansen. 2,272 pp., 2,189 illus. 
This updated and enlarged edition cov- 
ers all the latest knowledge in the field, 
including new advances in integrated 
circuits, pulsed and logic circuits, laser 
technology, telecommunications, and 
much more. 
209/812 Pub. Pr.. $83.58 Club Pr., $63,95 

DIGITAL CIRCUITS AND MICRO- 
PROCESSORS. 8 v H.Taub. 608pp., 
heavily illus. This fast-paced, care- 
fully written guide gives you thor- 
ough explanations of all the basic 
principles of digital systems and 
logic design — plus a solid introduc- 
tion to microprocessors and micro- 
processor-based designs. 
629/455 Pub. Pr.. $37.80 Club Pr„ $28.75 



RADIO HANDBOOK. By W.-Orr, 22nrf 
Ed., 1,136 pp., more than 1,300 illus. 
The latest edition of what is universally 
regarded as the best liked and most 
useful com muni cat ions reference in the 
industry. It's a handy "course" in com- 
munications, a fact- packed reference, 
and a how-to guide — all in a single book! 
582442-6 Pub. Pr„ $21.95 Club Pr„ $17.95 

INTRODUCTION TO MICROWAVE 
ELECTRONICS. By T.C. Edwards. 76 

pp., illus., softbound. Eliminating un- 
necessary theory and mathematics, this 
book provides you with a lucid overview 
of microwave engineering and the de- 
vices and circuits being used today. 
Helpful even if you have only limited 
experience with microwave electronics. 
5B3030-2 Pub. Pr.. $14.95 Club Pr„ $10.95 

PRACTICAL DIGITAL DESIGN US- 
ING ICS. 2/6. By J. D. Greenfield. 717 
pp , illus. This revised and expanded 
Second Edition of a popular guide shows 
how to get the most out of a wide range 
of popular integrated circuits. What's 
more, it contains the specialized know- 
how today's designer needs to interface 
ICs with microprocessors. 
582853-7 Pub. Pr., $25.95 Club Pr, $19.95 

ENGINEERING NETWORK 
ANALYSIS SyG. H. Hosteller. 912 pp., 

372 illus. Emphasizing real-world ap- 
plications, this comprehensive book 
covers the full range of analytical tech- 
niques for everything from source-re- 
sistor networks to switched networks. 
Brings you fully up to date on all the 
latest developments. 
582986-5 Pub. Pr, $35.56 Club Pr.. $27.95 

STANDARD HANDBOOK FOR 
ELECTRICAL ENGINEERS, 11/e. By 

D. G. Fink and H. Beaty. 2, 448 pp., 
J.4J4 illus. Today's most widely 
used source of electrical engineer- 
ing information and data serves 
you as no other single work when 
you need detailed, timely, and reli- 
able facts . 
289/74K Pub. Pr., $79.95 Club Pr.. $62.95 



MICROWAVE SEMICONDUCTOR 
CIRCUIT DESIGN. By W.A. Davis. 416 
pp. heavily illus. Provides in-depth cov- 
erage on microwave circuit analysis, 
passive microwave components, 
impedence transformers and circuits, 
broadband directional couplers, me- 
chanical realization of selected trans- 
mission lines, CAD, CAM and CAT, char- 
acteristics of amplifiers and oscillators, 
noise, statistical thermodynamics and 
PN junction theory. 
583044-2 Pub. Pr.. J47.50 Club Pr. 135.50 

INTRODUCTION TO RADIO FRE- 
QUENCY DESIGN SyW. H.Hayward. 

383 pp., ///us. This comprehensive vol- 
ume prepares you to actually design HF! 
VHF. and UHF equipment and enables 
you to follow much of the current liter- 
ature. Structured equation sets make it 
easy to write programs for small com- 
puters or calculators. 
582740-4 Pub Pr., J29.35 Club Pr.. S24.75 



MCGRAW-HILL ENCYCLOPEDIA OF 
ELECTRONICS AND COMPUTERS. 

By S, R Parker. Editor-in-Chief. 960 pp., 
1,266 illus., outsiied 8'fy x 11 format. 
It's a single-volume library that covers 
the entire world of electronics from Edi- 
son's pioneering work in electricity right 
up to optical fiber communications, 
control systems, lasers, radar, TV re- 
ceivers, artificial intelligence, and 
computer storage technology. 
454 876 Pub. Pr., 567.50 Club Pr., 543.95 

ELECTRONICS ENGINEERING FOR 
PROFESSIONAL ENGINEERS' EX- 
AMINATIONS. By C. R. Hafer. 336 
pp., more than 200 illus. Actually 
two books in one — a quick prepara- 
tion manual to help you pass your 
P. E. exams on the first try and a 
rich source of practical electronics 
engineering information and 
know-how, 
254/303 Pub, Pr., $32.50 Club Pr., $25.50 
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MCGRAW-HILL CONCISE ENCY- 
CLOPEDIA OF SCIENCE AND TECH- 
NOLOGY Editor-in-Chief S. P. Parker 
and the Staff of the McGraw-Hill En- 
cyclopedia of Science and Technology. 
2,065 pp., 1,600 illus. This volume 
serves every need for understanding to- 
day's science and technology. Written 
by over 3.0QO of the world's topmost 
experts, including 19 Nobel Prize win- 
ners, it covers 75 disciplines from 
Acoustics to Zoology. A 30,000-entry 
index and cross-references throughout 
make it a snap to find the information 
you're looking for. 
454/825 Pub. Pr.. J95.00 Club Pr.. JB6.5Q 

COMPUTER METHODS FOR CIR- 
CUIT ANALYSIS AND DESIGN. By J 

Vlach and K. Singhal. 656 pp., 148 il- 
lus. Computational methods have be- 
come an integral part of circuit analysis 
and design. And a solid understanding 
of the basics of computer-aided design 
is a must for engineers who want to 
achieve their career objectives. This self- 
teaching book provides that know-how 
in a logical, easy-to-follow presenta- 
tion. ' 
582855-3 Pub. Pr.. $42.50 Club Pr., $33 85 

ELECTRONIC NOISE By A. Ambrozy, 

281 pp., illus. The data you'll find here 
will help you understand and cope with 
noise in all lypes Of circuits. Covers noise 
parameters of linear networks, mea- 
surement techniques, effects of nonlin- 
ear transfer characteristics, and more. 
011/249 Pub. Pr., S44.50 Club Pr„ $34.25 
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Be sure to 
consider these 
important 
titles as well! 



FIBEROPTIC 5. LASER HANDBOOK. 

By £. Safford. 

5831MK Pub. Pr, 121 35 Club Pr. 516 5D 

VLSI SYSTEM DESIGN. By S. 

Murega. 

512823-5 Pub. Pr . 134 95 Club Pi„ SJ6.SD 
MICROPROCESSOR SUPPORT CHIPS: 

Theory, Design, and Applica- 
tions. By T. J Byers. 

095 m Pub. Pr., 539 SO tlub Pr, SSI ao 

ENGINEERING FORMULAS, «/6. By 

K. Gieck. 

232/199 Pub. Pr.. 518 9b Club Pr.. SI* 50 

ELECTRONICS CIRCUITS NOTE- 
BOOK. Edited by S. Weber. 
157 US Pub. Pr, 535 50 Club Pr,, 527.50 

ANALYSIS AND DESIGN OF DIGITAL 
INTEGRATED CIRCUITS. By D. A. 
Hodges and H.Q. Jackson. 
281/595 Pub. Pr.. lit, 9b Club Pr.. 530.25 

HANDBOOK Of OPERATIONAL 
AMPLIFIER CIRCUIT DESIGN. By D. 
E. Stout & M. Kaufman. 
S1I/)7K Pub. Pr., $42.50 Club Pr„ $31.25 

ENGINEERING MATHEMATICS 

HANDBOOK, Vt. By J. J. Tuma. 
654:29! Pub. Pr.. 536 50 Club Pr.. $21.95 

DIGITAL COMMUNICATIONS. By J. 

Proakrs 

509 271 Pub Pre, $42.95 tlub Pr., $31 50 

SIGNALS AND SYSTEMS. By A. Op- 

penheim. A. Willsky. and I. Young. 

51 2574-? Pub. Pr„ 535.95 Club Pr.. 53195 

MAINTAINING AND REPAIRING 
VIDEOCASSETTE RECORDERS By R 

L. Goodman. 

512995-2 Pub. Pr.. 515.45 Club Pr . $12,511 



Why YOU should join now! 

■ BEST AND NEWEST BOOKS IN YOUR FIELD - Books are selected from a wide 
range of publishers by expert editors arid consultants to give you continuing access 
to the best and latest books in your field. 

■ BIG SAVINGS — Build your library and save money loo! Savings ranging up to 
30% or more off publishers' lisl prices —usually 20$ to 25%: 



MAIL THIS COUPON TODAY 



McGraw-Hill Book Clubs 

Electronics and Control Engineers' 

Book Club® 

P.O. Box 582, Hightslravn, New Jersey 08520 

Please enroll me as a member and sand inn the two 
hooks indicated, billing me for the $2,89 premium and 
my first selection ai the discounted member's price, 
plus local tax, shipping, and handling charges. I agree 
id purchase a minimum of ivvo additional hooks dur- 
ing my first vearof membership as outlined under the 
Ciuh plan (Inscribed in this ad. A shipping and han- 
dling charge is added to all shipments. 



Write Code \o. of 
S2.89 selection here 



Write Code No. of 
firs I selection here 



BONUS BOOKS — You will immediately begin lo participate in our Bonus 
Book Plan lhal allows you savings up to TU% off Ibc publishers' prices of 
many professional ant! general interest hooks! 



■ CONVENIENCE —12-14 times a year labout once every 3-4 vveeksl you receive 
the Club Bulletin FREE, It fully describes the Main Select ion and Alternate Selec- 
tions. A dated Reply Card is included. Ifyou want the Main Selection, you simply do 
nothing — it will be shipped automatically. Ifyou want an Alternate Selection— or 
no book at all— you simply indicate it on the Reply Card and return il bv the dale 
specified. Vou will have at least 10 days to decide, [f, because of late delivery of the 
Bulletin you receive a Main Selection you do not want, you may return it for credit 
at the Club's expense. 

As a Club memberyou agree only to the purchase of three books (including your 
first selection! during your first year of membership. Membership may be discon- 
tinued by either you or the Club at any lime after you have purchased the first 
selection plus two additional hooks, 

oilnr McGraw-Hill Book Clubs: 

Architects' Book Club ■ Byte Book Club ■ Chemical Engineers' Book Club 

" Civil Engineers' Book Club ■ Mechanical Engineers' Book Club 

For more information, write to: 

McGraw-Hill Book Clubs, P.O. Box 582, Ilightstown, New Jersey 08530 
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T^LBANI CORPORAT/OXJ 







Dalbani Corporation offers the finest 

in audio, video, computer and home electronics, 

for the professional retailer or home specialist. 

To obtain a copy of our 88 page 

full-line 1985 catalog please call: 

1-800-DALBANI 



DALBAHI CORPORATION 

785 E. 1 4th Street 

Los Angeles, CA 9002 1 

Alaska. Hawaii and Im* rnKtana! please call: 
1-1213) J47. 6830 
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If you 've been wondering 

if you can obtain IBM 

compatibility for a 

reasonable price, the 

answer is that you can. 

We'll show you how. 



ELLIOTT S. KANTER 



FOR HI I I I ROH FORWORSI , 1 1 II IBM PC HAS BECOME THE Mi FACTO 

sum da id personal computer. Of course, like all computers, the PC 
has its shortcomings. But iis most serious problem is its expense. 
There is a way around thai problem, however, and Radiu-Kkc- 
tronics will show yon that way. We'll show you how you can put 
together a PC-compatible computer using pans available from 
HiTech International. We'll explain how the computer works, and 
we'll review its performance. 

HiTech International, whose computer we'll be assembling, is a 
supplier of IBM PC XT-compatible motherboards (system boards) 
and other accessories. The best part about the HiTech computer is 
that even a novice at electronics construction can assemble his ou n 
computer at considerably less cost than IBM's offering. 



PC Compatible 
Computer 
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Microprocessor: 
Memory: 

Keyboard: 

Mass Storage: 

Expansion: 
Software: 
Operating System: 

Size: 5M> x 20 x 16 

inches 

Weight; 
Cost; 

Warranty; 



TABLE 1 
IBM PC XT SPECIFICATIONS 

Intel 8088 (4.77 MHz) with socket for addition of an 8087 
math co-processor. 

ROM: 40K, includes BASIC interpreter. 

RAM: Either 128K or 256K onboard, expandable up to 640 

KB with a memory- expansion card 

83- keys with 10 function keys, numeric/cursor keypad, 
adjustable typing angle, and detachable 6-foot coiled cable 

10 MB fixed/hard disk, 360 KB double-sided/double density 
5'/4-inch disk drive 

Eight expansion slots 

Diagnostics, Microsoft cassette BASIC interpreter in ROM 

PC DOS 2.1 (with advanced disk BASIC) 



32 pounds 
$3895 
90 Days. 



TABLE 2. 



BASIC IBM PC XT 



Part No. 


Item 


Price 


8529254 


PC XT motherboard with 128K RAM 


$750.00 


8529247 


1 30- watt power supply 


$390.00 


8529161 


Base Assy (case bottom) 


$ 86.00 


852963 


Bezel Assy (case front) 


$ 41.50 


8529209 


Top Cover (case) 


$ 50.50 




Keyboard assembly (complete) 


$270.00 




64K memory modules (2 required) 


$200.00(2) 




TOTAL: $1788.00 




128 k RAM 
[EXPANDABLE) 



POWER SUPPLY 



3-1/0 SLOTS 
(TO PRINTER, 
MODEM, DISK 
DRIVE, ETC.) 



FIG, 1— A BLOCK DIAGRAM of the IBM PC XT shows the 
The HiTech PC also has the same block diagram. 



musts" for a personal/business computer. 



Many of HiTech 's customers are ser- 
vice centers who buy the system or moth- 
erboard to use as running spares for PC 
XT's brought in for repair. The boards are 
the same size as IBM's, and— with the 
exception of the lack of BASIC in 
ROM — have the same form and function 
as that of the PC XT board. The basic 



IBM PC XT can not tell the difference 
between an IBM board or a HiTech board. 
And, unless you run the Advanced Diag- 
nostics Program Diskette from IBM, nei- 
ther will you. The discernible difference 
between the two boards appears as an er- 
ror message which translates to "Hey, 
there's no BASIC in the ROM..." 



Building by subassembly 

In this article, we won't show you how 
to put together a computer piece-by- 
piece. (For example, the motherboard is 
regarded as a single component, ) Instead, 
we'll show you how to build it subassem- 
bly-by- subassembly. We'll build the sys- 
tem in stages so that it can be expanded 
when the need for more functions makes it 
necessary (or when the cash flow per- 
mits). But we're getting a little bit ahead 
of ourselves. Let's talk more about the 
IBM PC before we talk about how to as- 
semble a PC-compatible computer. 

A brief history of the PC 

For many years, the terms "personal 
computer" and "PC" have been applied 
to small, limited-use microcomputers 
which, because of their limited power, 
have been relegated to home rather than 
business use. That changed when com- 
puter-giant IBM unleashed a small multi- 
function microcomputer that has become 
the de facto definition for PC. Some three 
years ago, the IBM PC was introduced to 
the marketplace and the public's percep- 
tion of computers changed. More com- 
puters were found in small and large of- 
fices and in the home. While there were 
already a number of "business-quality" 
microcomputers or PC's available, the 
magic letters IBM tended to make then 
more acceptable. 

There were many other fine companies 
producing computers. But when the sales 
figures for any given period are com- 
pared, it's obvious thai, by numbers 
alone, IBM was literally taking over the 
market. Even so, the new entry to the 
scene was not without its detractors. The 
most common complaint was (and still is) 
about the keyboard. The company that 
pioneered a standard in typewriter key- 
boards with the Selectrie really missed the 
boat with the PC. Some keys are located 
in illogical positions, and the feel is not 
comfortable (although you can get used to 
it). Others complained that IBM could 
have gone with a more advanced micro- 
processor, and that the machine was too 
slow. Despite those, and other, com- 
plaints, the sales of PC's continued. 

In the business world, if a product sells 
it's a success! And success breeds imita- 
tion and — -as the PC imitations came to be 
known — clones. The buzz words "IBM 
compatible" became a company's ticket 
to bigger sales. Many manufacturers did 

TABLE 3. 
BASIC PC XT HITECH INTERNATIONAL 

PC XT motherboard 

with 128K RAM $525.00 

Power supply, 130 watts $175.00 

Case (complete) $150.00 

Keyboard (complete) $150.00 

RAM Each 64K 2 required(3) $ 50.00 
Total: $1050.00 
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TABLE 4 
HITECH PC XT SPECIFICATIONS 




Microprocessor: 


Intel 8088 (4.77 MHz) with socket for addition of an 8087 




math co -processor. 




Memory: 


ROM: SK implemented (can be expanded by user to 40K) 




RAM: Either 128K or 256K onboard, expandable up 


to 640K 




with a memory-expansion card 




Keyboard: 


Enhanced Key Tronic 5150 PC. 83 -keys with 10 function 




keys, numeric cursor keypad, adjustable typing angl 


eand 




detachable 6-foot coiled cable 




Mass Storage: 


10 MB fixed, hard disk. 360 KB double sided.'double density 




5 Vt -Inch disk drive 




Expansion: 


Eight expansion slots 




Software: 


Diagnostics, supports DISK BASIC 




Operating System: 


PC DOS 2.1 (with advanced disk BASIC) 




Size: 


5Vi x 20 x 1 6 Inches 




Weight 


32 pounds 




Cost: 


$2,454.00 




Warranty: 


1 Year. 

TABLE 5 

HITECH PC XT - PARTS LIST 




Part No. 


Description 


Price 


RE-PCB WIC 


Motherboard with 128K RAM 


$525.00 


RE-PS-130 


130- watt power supply 


175.00 


RE-ROM 


BIOS ROM 


35.00 


RE-CASE 


Case (complete) 


150.00 


RE-5150 


enhanced keyboard 


150.00 


RE-MON/DIS 


RGB video card 


175.00 


RE-DISK DR. 


Teac 360K disk drive 


125.00 


RE-CTRL-A 


Disk controller 'parallel port 


175.00 


RE-HARD DISK 


1 megabyte drive with controller 


650.00 


RE-YAD 


Y Adapter (to attatch two drives) 


5.00 




Total: 


STB'SITO" 



everything and anything ihey could to 
make their offering the same in form and 
function as the IBM PC. A few companies 
made such perfect duplicates that they 
found themselves in legal difficulties with 
IBM. Others modified their product and 
qualified their "compatibility" by stating 
it would "...run most of the vast library of 
business applications packages.'' That 
approach was perhaps the most prudent 
for the company which did not want to 
earn the attention of the lawyers in resi- 
dence at IBM. There even were a few 
computers that did achieve compatibility 
without paying the price of legal hassles 
and the like. The system from HiTech 
International, which we are examining in 
this article, is one of them. 

While achieving compatibility is im- 
portant for the computer company, the 
bottom line is: Can the average small- 
business person afford the end product? 
While the IBM PC appeared on the sur- 
face to offer quite a "bang for the buck," 
closer examination revealed that the op- 
tions necessary to make the computer a 
viable tool raised the price upward signifi- 
cantly. Naturally, those companies mak- 
ing "clones" were quick to point that out. 



The display card, and other absolutely 
necessary "options" cost extra, as did suf- 
ficient memory, mass storage, printer out- 
puts, etc. 

Early in the game, IBM noted the lim- 
itations of their original PC and offered 
first an upgrade of disk drives to dual 
density, double sided — effectively dou- 
bling the available storage capacity on 
each drive. That wasn't enough. The in- 
dustry was getting storage-hungry and de- 
manded more and more storage, causing 
both IBM to turn to a hard-disk drive 
(often called a "Winchester"), which 
could bring the mass-storage capacity up 
to 10 megabytes in the same space as a 
floppy. 

As the consumer was becoming memo- 
ry-hungry, the computer was rapidly be- 
coming power-poor. The PC's power 
supply was not capable of supplying the 
demands that the hard disk placed on it. 
So IBM was forced to offer a hard-disk 
storage expansion option together with a 
heftier supply. But that wasn't all bad; the 
expansion also added extra I/O slots, (The 
PC's five slots would be fully populated 
even in a minimal configuration.) The bad 
part about the expansion unit was that it 



cost almost $3000. 

IBM finally determined what the cus- 
tomer wanted and needed: adequate mem- 
ory, and more mass storage. Thus, the PC 
XT was introduced. The letters "XT" 
were chosen to give the feeling that the 
computer really had something "extra." 
(But is it really extra, or is it the minimal 
configuration that the PC should have 
been sold in from the start?) 

A real computer 

The basics "musts" for a personal/busi- 
ness computer are shown in Fig. 1 , a block 
diagram of the motherboard or system 
board of the IBM PC XT. A listing of the 
basic specifications of the PC XT is 
shown in Table I. 

In that PC XT, three of the eight expan- 
sion slots are occupied by asynchronous 
communications, floppy-disk drive and 
fixed -disk adapter cards. The price shown 
($3895) includes those cards, and 256K 
RAM. The operating system, PC-DOS 
2.10 is optional, and sells for $65 .00. The 
price shown in Table 1 does not include 
any graphics or video-output card. 

No matter how you might look at it, 
when you take into account the operating 
system, display adapter card, and printer 
port, it will cost you in the neighborhood 
of $5000 before you have a meaningful 
computer. That kind of price makes a lot 
of people wonder just what they're paying 
for. Is it a premium for the IBM logo, or is 
it the real value or cost of the computer 
{known in the trades as MOL or manufac- 
turing overhead and labor). Well, in order 
to answer that question, let's see what it 
would cost to put together a basic IBM PC 
using IBM parts. Then we'll do the same 
using parts from HiTech. 




FIG, 2— THE KEY TRONIC keyboard features a 
more comfortable feet and layout. 




SPEAKER 
FIG. 3— THE BASIC INTERNAL ARRANGEMENT 
of the HiTech FC. Note that the 8 slots will accept 
full-size boards— an advantage over the IBM 
machine. 




USE INSULATOR 
FIG. 4— THE HTTECH MOTHERBOARD and some of the features you'll have to be familiar with. 
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Table 2 shows some pricing data from 
IBM's Part's Center. (When quoted those 
prices we were told that "...these prices 
are firm for today only and may change at 
any time...") Reduced to its basic build- 
ing-block level (system board, case, 
power supply, and keyboard assembly) we 
see that we could put together a PC with 
128K RAM but no disk drives for just 
under $1800. (Note that parts numbers are 
listed shown in Table 2 with the exception 
of the Keyboard, which is made up of 
many separate items — at the manufactur- 
ing stage — and will be lumped together 
with the total cost.) 

What would be the cost for the same 
system using parts from HiTech? Are 
there any real savings and are there any 
differences? Table 3 shows the prices for 



HiTech 's basic PC. As you can see, the 
price is about $1050 — a saving of about 
$700. What do you lose? IBM BASIC, 
which is contained in ROM in the PC. But 
disk BASIC is supported. 

Do you get anything extra? We should 
note that the keyboard that's furnished by 
HiTech is the Key Tronic model 5] 50, 
shown in Fig. 2. It's fully IBM-compati- 
ble but features a "corrected" keyboard 
layout with a feel not unlike the IBM Se- 
lectric typewriter. 

Now that we've looked at the savings 
you can hope for with the basic model, 
let's look at a more fully equipped model . 
Table 4 lists the specifications for 
HiTech's version of the XT, which you 
can compare to Table 1. We should note 
that two of the eight expansion slots are 



occupied by a combination printer/floppy- 
drive controller and the hard-disk control- 
ler. In a similar configuration, an IBM PC 
XT would have two long and one short 
expansion slots filled. We should also 
note that the HiTech expansion slots will 
accommodate eight full-sized adapter 
boards as opposed to the IBM's capacity 
for 5 long and 3 short boards. The price 
shown does not include a video or graph- 
ics adapter card. We should also note that 
the price shown is for a user-assembled 
system. 

As with the IBM, the operating system 
(PC-DOS 2.10) is optional and has a sug- 
gested retail price of $65.00. If the stan- 
dard IBM PC DOS Version 2.10 is used 
the system will not support BASICA. If 
the COMPAQ PC DOS Version 2.10 is 
used, all disk BASIC functions will be 
supported. 

Building the Computer 

Now that we've introduced you to the 
HiTech PC-compatible, it's time to put it 
together. Assembling your system really 
is easy and anyone can do it. HiTech 
seems to have set a standard for simplicity 
of assembly. The only tool you'll need is a 
common 1/4-inch flat-bladed screwdriver. 
And you'll need only about one hour. So 
we'll assume that if you can turn a screw, 
you will build your own PC -compatible 
computer. 

Before we go any further, we should 
point out that a bare board is available 
from HiTech for $95. So if you really want 
to assemble your computer piece-by- 
piece, you can. Whether you can really 
save any money depends on how well you 
can shop for bargains on IC's, connectors, 
etc. Be advised, however, that because 
HiTech cannot control how you put your 
board together, they cannot issue any war- 
ranty for a bare board. 




FIG. 5— THE PROPER SETTING of the config- 
uration switch for our system. 

So, assuming that you'll start with a 
ready-assembled mother board, let's run 
down the features and components your 
computer will have: 

• Systemboard with 128K RAM 

• Single 360KB floppy disk drive 

• 10 megabyte hard- disk drive 

• 130- watt power supply 

• Key Tronic 5150 keyboard 

• Parallel printer port 

• Applicable controller cards 

• Color graphics/monochrome display 
adapter 

continued on page 82 
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Know Before 
you Buy 

Here are some things to think about before 
you buy that TVRO system. 

BOB COOPER, JR.* 

SATELLITE TV EDITOR 

Q a y \ O AS W E S AW L AST Tl ME , I H h EE V V. I . O F PI CT I JRi- 

i Ql I fa quality is determined by two factors. Two of 
those are the size of the dish, and the sensitivity and gain of the 
LNA. 

Finally, the third factor is receiver IF bandwidth, a parameter 
that has a direct bearing on the quality of the pictures you receive. 
Take a look at Fig. 2-a. It shows how the energy of a typical 
satellite TV signal is concentrated. Note that the majority (about 
90%) of the energy is concentrated in the center portion of the 
signal. As a result, the signal strength in that region is high 
enough to override the natural noise level. (Noise is caused by a 
variety of sources including atmospheric conditions, local and 
space interference, sunspots, etc. As a result, for a signal to be 
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FIG. 2— WIDE VERSUS NARROW BANDWIDTH, While most video Information Is concentrated In the 
center portion of the signal (see a), 1 u minance and color detail Information is found at the signal edges, 
as Is the majority of the noise. Using a narrow bandwidth IF {see b) allows most of that noise to be cut- 
off, but at the expense of the color detail and luminance. Using a wide bandwidth IF (see c) allows all of 
the picture information to be processed, but will also provide a noisier picture. 



useable, it must override that noise 
"level.") But at the outer edges of the 
signal, the concentration of energy is 
much lower and the noise is no longer 
completely overridden. Because of that, 
about 909f of the noise in a signal is found 
at the edges of that signal. 

It is of course possible to design a re- 
ceiver with either a narrow or a wide IF 
bandwidth. With a narrow bandwidth, as 
shown in Fig. 1-b, the band edges are cut- 
off, allowing only the stronger central 
portion of the signal to pass. With a wide 
bandwidth, as shown in Fig. 1-c , all of the 
signal, as well as all of the noise is allowed 
to pass. 

Now, with 90% of the picture informa- 
tion contained in the central portion of the 
signal, it would seem logical to go the 
narrow bandwidth route to obtain as 
noise-free a signal as possible. There is 
one major flaw to that, however. 

That flaw is that two important parts of 
the picture information are contained in 
that ten percent of the signal that is thrown 
away. Those are the depth-of-held of the 
color and the high resolution detail in the 
black and white. To retain all of the color 
depth and all of the luminance (black and 
white) detail, you need a to go the wide 
bandwidth route. 

if the satellite signal is good and strong, 
you can afford to select a wider bandwidth 
since the sheer strength of the signal will 
allow the receiver to display a high 
quality, noise- free picture even with that 
wider bandwidth. On the other hand, if 
the signal is weak (because of your having 
chosen a smaller-than-recommended 
dish, because of your location, or both), 
you may need to sacrifice color and detail 
to get a useable picture, 

Receiver data sheets specify IF band- 
width. Some go for the narrow end, a few 
go for the wide end. Most hang out in the 
n middle, with band widths between 24 and 
^ 26 MHz. 

5 One last point before we move on. If 
E your installation includes a projection TV, 
j] you may not have a real choice as far as 
J bandwidth is concerned. That's because 
3 those sets "blow up" the image signifi- 
3 cantiy. What was a small blemish on a 12- 
c i n c h set een (and pe rhaps no t v i sib le t o t he 



naked eye) becomes a glitch or glob on a 
four- or six-foot screen. Worse than that, 
when you take a picture designed to be 
viewed on a 19-inch tube and blow it Lip to 
projection-TV size, the scanning lines 
themselves becomes visible. And when 
your satellite receiver has lost the depth- 
of-color and the luminance detail because 
of a natrow receiver bandwidth, the pic- 
ture becomes fuzzy and indistinct; it sim- 
ply loses its ability to be a pleasing, well 
defined video image. 

So when the installation includes such 
a set, the best advice is to stick with a dish 
that's large enough to allow you to use a 
receiver with a wide bandwidth. That will 
help make sure that when the picture gets 
enlarged for display, you don't end up 
with a fuzzy image that always seems to 
be slightly out of focus. 

Audio considerations 

Satellite television "broadcasting", is 
not broadcasting at all. It was never in- 
tended to be a system to transmit individ- 
ual programs to individual homes; it sort 
of wound up that way because people got 
together and starting building equipment 
that would receive the satellite signals. 

Satellite television is simply a relay sys- 
tem, using a single repeater station in-the- 
sky to relay upl inked microwave signals to 
stations around the country. Con- 
sequently, unlike regular TV, AM, or FM 
broadcasting, no regulatory agency has 
ever prescribed technical standards to 
which every satellite program relayer must 
adhere (aside from rules governing inter- 
ference to other users). 

As you might expect in such an en- 
vironment, there are a number of different 
audio formats currently in use (currently 
16, though it is expected to grow to as 
many as 26 within a year). And the audio 
that is relayed is not limited to just the 
video signal's audio channel (or channels 
in the case of stereo). Each transponder 
has numerous audio subcarriers that carry 
a wealth of subsidiary services. 

Which leads us to our next question: 
Are you interested in the program audio 
for television only, or do you also want the 
non-television audio services? 

Program audio (the audio that accom- 



panies the video signal) is normally trans- 
mitted on a specific subcarrier frequency 
between 5 and 8 MHz: for example, 6.8 
MHz. ATVRO receiver has a tuning knob 
that allows continuous tuning of the sub- 
carrier frequencies. As a point of informa- 
tion, around 807c of the program audio 
subcarriers are on 6.8 MHz, another 10% 
are on 6.2 MHz and the balance are scat- 
tered between 5 and 8 MHz. 

You might expect that the program au- 
dio on the various satellites and transpon- 
ders would follow a more-or-less uniform 
format. Unfortunately, that is not the case. 
For instance, consider audio bandwidth. 
Because there are no FCC or even industry 
standards to follow, the programmers have 
been free to choose almost any bandwidth 
that suits their needs. 

That has put the satellite receiver de- 
signer in a bind. That's because while 
most program audio is transmitted with an 
FM (deviation) bandwidth of around 250 
kHz, some are far greater. The Nashville 
Network and The Disney Channel, for 
example, have bandwidths that are closer 
to 500 kHz. To get around that, most 
receivers give you two selectable audio 
bandwidths, labeled narrow and wide. 

If the receiver you use does not have an 
appropriate bandwidth for the audio sig- 
nal you wish to receive, it is obvious that 
the reception will not be satisfactory. 
When you tune in an audio subcarrier that 
is wider than the receiver's bandwidth, 
the audio sounds muddy and indistinct. 
When you tune in subcarrier that is nar- 
rower, on the other hand, the audio sounds 
scratchy or noisy. Therefore, you want to 
select a receiver that has an appropriate 
range of bandwidths for the services that 
you are interested in receiving. We'll re- 
turn to some tests you can conduct to 
determine that shortly. 

So far we have been concerned with 
program audio. It is possible for a tran- 
sponder to transmit not only its own pro- 
gram audio, but also a considerable 
number of n on -TV-prog ram related audio 
(see Fig. 3-a). The WGN transponder 
(F3R, TR3), for example, has more than a 
dozen subcarriers that carry material that 
has nothing to do with the television. 
Some of those are data signals, while 
others are music broadcast services in- 
tended for use by AM and FM radio sta- 
tions. Satellite Music Network, as an 
example, uses several subcarriers on the 
WGN transponder to carry an adult con- 
temporary music service, a country and 
western music service, and an MOR 
(Middle Of the tfoad) music service. Each 
of those services is transmitted in stereo 
(see Fig 3-fc). 

And stereo brings in a some further 
complications. 

We've already mentioned that there are 
many different systems used to transmit 
monoaural audio. There are, as you might 
by now have guessed, also different tech- 
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niques used to transmit stereo sound. 

When the left audio is transmitted on 
one channel and the right audio is trans- 
mitted on another channel, we have what 
we call discrete stereo. To receive discrete 
stereo, the receiver designer has to build 
into the TVRO system two separate audio 
subcarrier tuners; one of which the user 
tunes to a designated subcarrier frequency 
(such as 5.58 MHz) and the other of 
which is tuned to another separate subcar- 
rier frequency (such as 5.76 MHz.). One 
audio channel is found on one of the sub- 
carriers, the other channel is found on the 
second subcarrier. The system connects to 
the in-home stereo system simply by con- 
necting the right output of the TVRO re- 
ceiver audio to the right input on the 
stereo, and so on. 

Not ail stereo is transmitted in that for- 
mat. Some are transmitted in a matrix 
format. There are still two separate sig- 
nals, but each involves mixing the left and 
right channels in a L . + R, L - R format. It 
still requires a pair of subcarriers. One 
might be on 5.80 MHz and the other on 
6.80 MHz, for example. With that sys- 
tem, the user tunes one of his subcarrier 
tuners to 5.80 MHz, and the other to 6.80 
MHz, and inside the TVRO receiver, ma- 
trix decoder circuits separate the right and 
left signals so they can once again be fed 
to a home stereo system. 

Now some buying tips. 

Your first concern is that the receiver 
that interests you will be compatible with 
the level of audio services you desire. Re- 
gardless of whether you want stereo or 
not, you do want clean program audio. It 
mav be difficult to ascertain what is clean 



and crisp if you are trying to listen to a 
two-inch speaker crammed into the side 
of a TV set. So ask to have the audio fed 
through a good sound system. 

Now, how good is the audio system? 
Here are some benchmarks. 
•Tune in transponder 6 on F3R (SPN/ 
Satellite Program Network). Place the re- 
ceiver in the narrow position and look for 
the next-to-highest subcarrier (7.695 
MHz); it will be a "comedy channel" 
(famous comedians doing comedy rou- 
tines). See if the audio is noisy. That ser- 
vice uses a very narrow bandwidth, and if 
the narrow position provides clean, crisp 
sound here, then the receiver should do a 
good job with all narrow- bandwidth sig- 
nals. 

•Tune in transponder 4 or 24 on Galaxy I 
(The Disney Channel). If the receiver is 
stereo capable, set it for mono, and select 
a wide bandwidth. Now tune in the audio 
at 6.8 MHz. Check to see if the audio is 
"muddy" sounding. That audio channel 
uses a very wide bandwidth and if the 
audio is crisp and not muted, that receiver 
should have no problem with most wide 
bandwidth audio signals. 

Perhaps more so than the video sec- 
tions, the audio sections vary widely in 
performance between different receiver 
models and brands. There is a possible 
alternate solution if you fall in love with a 
receiver that has great video but not all of 
the audio features you would like (not all 
receiver designers have hopped on the 
"tune-every-audio service" bandwagon 
yet). 

Stand-alone audio subcarrier tuners are 
available from a number of sources. 



Those allow you to treat the audio inde- 
pendent of the video. Again they, like the 
TVRO receivers with built-in audio tun- 
ing controls, should be compared as we 
previously suggested, since the mere fact 
that it is a stand-alone audio subcarrier 
tuner is no guarantee that the designer has 
allowed for the proper blend of audio 
bandwidths in use. 

Avoiding hype 

When home TVRO systems first came 
into the marketplace, all dishes were 
large, all dishes moved by hand (if at all), 
and everything cost a great deal of money. 
Today, fully 70% of the LNA's, 60% of 
the receiver's. 20% of the motor drives, 
and 10% of the dishes are created outside 
of North America. And the percentage of 
products being manufactured off shore 
has been getting larger by the month. 

Panasonic and Uniden have been recent 
non-U. S. entrants into the marketplace. 
Numerous U.S. firms, although still 
branding their products as "U.S. -made, 
now are having assembly done in Korea, 
Taiwan. Hong Kong, or even Mexico. 
Even Europe is in the North American 
TVRO act (Luxor from Sweden). With 
nearly 500,000 home systems sold during 
1984 and up to 750,000 home systems 
forecast for 1985, the market has become 
large enough to attract many of the better 
known volume producers. 

It is, however, a marketplace that exists 
almost exclusively within North America 
and the surrounding areas (where US and 
Canadian satellites can be received). That 
is not likely to change in the foreseeable 
future since North America utilizes cer- 
tain satellite frequencies and those satel- 
lites provide certain services that exist no 
place else in the world in the same format. 

If you are reading this overseas, the first 
bit of hype to avoid is that you can buy a 
satellite dish and watch HBO in Ghana, 
Singapore, etc. The world of international 
satellite reception is an entirely different 
subject from that addressed here, and the 
$500 to S8000 systems we have discussed 
won't even dent the requirements you will 
face outside of North America or the Car- 
ribean. 

The next bit of hype to avoid deals with 
signal scrambling. The present industry 
exists to some extent because with a home 
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STAND ALONE audio subcarrier tuners allow 
you to treat the audio separately from the video. 
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FIG. 4— THE DISH'S SIZE directly affects it beamwidth. As is shown here, the smaller diameter tile 
dish, the larger the beamwidth. That can prove to be a problem for small diameter d Is hes. if two-degree 
spacing is used. In that case, signals from adjacent satellites can be a source of interference. 



TVRO you can tune in satellite program 
feeds from services such as HBO and 
Showtime, For many years those services 
have been open, or available to anyone 
with a TVRO. And for many years, there 
have been rumors and there has been spec- 
ulation that some (or ail ) of those services 
will scramble. 

Naturally if a substantial quantity of 
those 90 or so real TV channels did 
scramble, the desirability of owning a 
TVRO might change. 

As you read this, at least HBO and 
Cinemas are virtually ready to turn on 
scrambling equipment. Showtime and 
The Movie Channel have announced they 
will also scramble. So, does that spell the 
end of TVRO? 

Not at all. The programmers, if and 
when they scramble, are doing so because 
the home TVRO market is now reaching a 
point where the programmers can antici- 
pate some new, additional revenues from 
TVRO's. "They want to do business with 
TVRO system owners and after they 
scramble, there is every reason to expect 
that they will make their services available 
to you for a reasonable monthly fee; not 
unlike cable TV charges for the same ser- 
vices. So the hype that all signals will 
scramble (four out of 90 is hardly all) and 
TVRO's will be useless is just propaganda 
from ill-informed reporters . 

The final bit of hype to avoid deals with 



super-small systems using dishes in the 
four foot to less-than-scven foot category. 
We already know that small dishes have 
less gain, and even in Kansas (where sig- 
nals are generally strongest) people still 
prefer 10- foot dishes. "They also will have 
problems dealing with two-degree spac- 
ing. Let's see more about that. 

Satellites, as we have seen, stretch 
across the sky in a belt over the equator. 
Each satellite is assigned an orbital slot by 
some agency (such as the FCC in the 
U.S.). The satellite stays within 35 miles 
of that slot at all times; if it wanders, its 
orbit is corrected via telemetiy. That is 
important because if a satellite were to 
wander considerably, it would be difficult 
to track with a satellite dish, and its sig- 
nals could interfere with those from an 
adjacent satellite. 

In fact, it is because they are suffi- 
ciently apart in the sky that the whole 
system works at all, since they do use the 
same channels and we depend upon the 
directivity of our dish to look only at a 
single satellite at a time. That directivity is 
called the dish's beamwidth, and that 
beamwidth depends greatly on the diame- 
ter of the dish — the larger the dish's phys- 
ical size, the narrower or smaller that 
beamwidth (see Fig. 4), So, small dishes 
have broad beam widths and big dishes 
have narrow beamwidths. 

Now to our problem . The FCC wants to 



cram as many satellites into that portion of 
the sky sel aside (by international agree- 
ment) for U.S. (and Canada/Mexico) use 
as possible. They want to move the satel- 
lites closer together, without causing in- 
terference between satellites to the users 
on the ground. At the present time, U.S. 
satellites are spaced 2. 5 to 4 degrees apart 
in the Clark Orbit belt. The majority of the 
present satellites are at least 3 degrees 
from their neighbors, but the FCC warns 
us that within the next five years or so, 
they want to make all satellites uniformly 
2 degrees apart. 

Tire catch for small dish owners is that 
those dishes under 8 to 10 feet in diameter 
have no proven ability to still function 
properly when satellites get down to 2 
degree spacing. And smaller dishes, 6 
feet in size and down, will almost surely 
have very real problems. With those dish- 
es, when you are pointed at the desired 
satellite, signals from other satellites on 
both sides, two degrees away, will cer- 
tainly cause some amount of interference. 
Your satellite receiver, seeing both the de- 
sired signal and the non-desired signals 
will simply treat the non-desired signals 
as interference or noise. The bottom line 
will be less-than-perfect reception. 

To be sure that your dish will still be 
useable when 2-degree spacing becomes 
the norm, our advice is to get a guarantee. 
Most responsible dish manufacturers will 
certify to you, in writing through the deal- 
er, that their dish will function with two- 
degree satellite spacing. 

Warranties and guarantees 

Finally, we leave you with this observa- 
tion. Early TVRO products were only as 
good as the local dealer's ability to cope 
with failures and to respond to the cus- 
tomer/user's plea for assistance. But, 
times are changing. 

Well over 50% of all electronic units 
and perhaps an even greater percentage of 
dishes now carry manufacturer warran- 
ties. A 12-month original equipment man- 
ufacturer promise of performance or 
replacement statement is pretty standard 
these days, and some extend to two years 
and more. 

Your bill of sale should make direct 
reference to the warranty/guarantee 
coverage and if the original equipment 
manufacturer provides his own primed 
statement, that document should become 
a part of your records — just in case. 

The TVRO product area has become far 
more sophisticated, in both technology 
and business experience at the dealer 
level, in just the last 12 months. The in- 
dustry is a rising star that many expect to 
continue to grow rapidly for the next five 
years or more. These may no longer be the 
pioneering days of yesteryear, but there is 
still plenty of excitement and challenge in 
finding the right equipment package for 
your own home. R-E 






Installing your TVRO 




BOB COOPER, JR.* SATELLITE TV EDITOR 

Take the guesswork out of TVRO installation with this step-by-step guide. 



Part 2 



LAST TIME, Wti BEGAN 

to outline a model 
TVRO system. Let's continue by looking 
at one of the most obvious parts of a 
TVRO— the dish. 

Assembly details vary from dish to 
dish. We are going to give you some 
guidelines; but out of necessity, they will 
be generic rather than specific. When as- 
sembling your own dish, follow the in- 
structions supplied with the unit. 

Most dishes assemble upside down, 
and work should be done on a flat surface. 
All pieces should fit and all bolts should 
slide through without your having to tug at 
parts, pry with heavy wedges, or (heaven 
forbid!) drill new holes for bolts. If you 
find something does not fit (i.e. holes do 
not line up), stop and stand back. Before 
you attack the stuck part with a pry bar or 
drill, see if perhaps you have misaligned 
some previously installed part that, in 
turn, results in the new part not aligning 
properly. 

All name-brand dishes are now "gang 
drilled," which means that all of the holes 
are drilled at one time and in one opera- 
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tion. Workman error (misdrilling one 
hole) is virtually a thing of the past. Be- 
fore you curse the manufacturer's quality 
control, check your own! 

When assembling the dish superstruc- 
ture, or in the case of fiberglass or solid 
metal surface dishes, don't wrench tight- 
en any bolts until all pieces in the "pie" 
are in place. There is always a small 
amount of adjustment room in connecting 
segments together and if you start taking 
up that adjustment room by wrench tight- 
ening before you have all of the pieces in 
place, you may adjust yourself right out of 
the tolerances required to slide the last 
piece into place. 

When you do tighten up the bolts with 
wrenches, follow a pattern. Do the inside 
(closest to the center or huh) bolts first, for 
example, and do the bolts opposite one 
another (across the hub or center) working 
around the dish (i.e. 12 o'clock and then 6 
o'clock, 3 o'clock and then 9 o'clock, and 
so on). When all inner bolts are tight, then 
start over with the same pattern on the 
outer rings of bolts. 

When the dish is completed, carefully 



turn it over so that it faces up. That lets you 
sight across the dish from the near side to 
the far side to see if the two align pre- 
cisely. Now move 90 degrees around the 
dish and sight across it again. If any of the 
sides appears to be out of alignment, there 
is a potential warp in the framework hold- 
ing the dish. Find out why and fix it, 
because a warped dish will not work prop- 
erly. 

If your dish is of the screen-mesh vari- 
ety, don't hesitate to use lots and lots of 
clips (attaching the mesh to the under sup- 
port pieces). The clips do more than as- 
sure that the screen mesh won't blow 
away; they force the mesh down to the 
undercarriage and therein ensure that the 
surface will follow as closely as possible 
the desired parabolic curve. 

Clips are seldom "fun" to install, and 
the tendency is to shortcut the job and 
install just enough to get by. That is a bad 
mistake, as performance of a screen-mesh 
dish depends upon forcing the surface into 
a near-parabolic curve; and that only hap- 
pens when the mesh actually adapts to the 
parabolic curved undercarriage-support 






51 




USE PLENTY of clips! In many designs, the 
mesh surface adheres to supportive under 
structure only when lashed down with clips. If 
you use too few clips, the system will not per- 
form to specifications. 

pieces. Take an extra hour to put in lots 
and lots of clips and you will be properly 
rewarded with first-class pictures. 

Get plenty of help to lift the dish onto 
the mount. If the dish gets away from you 
and falls, it will hit on a edge and bend or 
warp; probably permanently. If that hap- 
pens, you'll be best off starting all over 
again. 

The dish mount should include instruc- 
tions for setting something called declina- 
tion offset for your locale. That is a special 
adjustment, usually built into the rear of 
the arm protruding back from or away 
from the rear of the dish . It is very impor- 
tant if you want your dish to track the 
Clarke Orbit belt properly. You will need 
an inclinometer to set that offset adjust- 
ment. Most dish manuals have a chart that 
lists the declination offset amount for vari- 
ous states or areas. 

The feed is that device that mounts on a 
pole out in front of the antenna. Its job is 
to gather the reflected signal and pass it on 
to the rest of the TVRO system. It needs to 
be adjusted properly if your system is to 
work. Some feeds allow only one adjust- 
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FEED-SUPPORT ARM places the feed and LNA 
(or LNB/LNC) at the focal point of the dish. The 
feed arm adjusts In and out to ensure precise 
setting for maximum signal. 



ment by the installer; others allow several. 

The most basic adjustment is setting the 
distance away from the dish. The dish 
manual will tell you the focal length, and 
that is the distance measured from the 
center plate of the dish, at the hub, to the 
edge of the feed that is nearest to the 
center of the dish. Use a rigid tape mea- 
sure and slide the adjustable feed pole or 
pipe to reach that distance. 

Another adjustment is the side-to-side 
centering. That, if available or required 
with your dish, ensures that the feed is 
looking squarely at the center of the dish, 
and therefore all around the dish surface 
equally. 

If you want to make sure that the feed is 
properly centered (left and right, up and 
down), take a roll of string or long metal 
tape measure and measure the distance 
from the edge of the feed front to the rim 
of the dish at several points. The dish 
should be equal distance from the rim to 
the feed edge all the way around . Other- 
wise, the dish is warped and/or is some- 
how off center. 

Tracking the dish 

There are numerous techniques for lo- 
cating your first satellite with your dish; 
once that's done, assuming everything is 
working properly, the dish should auto- 
matically track through the remaining sat- 
ellites in the Clarke Orbit belt. The 
technique we would like to share with you 
is among the oldest, but it works very 
well. 

Start by making sure your declination 
(offset) is properly adjusted. Now, using 
the chart you prepared that shows the ele- 
vation and azimuth headings for your lo- 
cation to the various satellites, select a 
satellite that is fairly low to your west, 
such as Gl, F3R, orD4. 

Take the elevation heading (15.1 de- 
grees for F3R from Albany, New York for 
example) and hand-adjust the antenna's 
elevation {using the motor drive control if 
you have one) so that an inclinometer laid 
against the flat back on the dish reads 15 
degrees. Now you have the dish set for one 
satellite's elevation. 

Next, turn on the monitor or TV set 
(this assumes, of course, all of the elec- 
tronics is now hooked up — we'll talk 
more about that later) and set the receiver 
to either scan (if a scanning feature is 
available) or a strong signal (such as tran- 
sponder 7 on F3R, which is ESPN). Slow- 
ly rotate the dish on its pipe -stand mount 
toward the expected azimuth heading for 
F3R (246 degrees in Albany). With the 
dish already set at the proper elevation, 
you will "run across" F3R as you come up 
on the 246 degree heading. Stop there and 
temporarily lock down the bolts that tight- 
en the dish-mount collar to the pipe-stand 
mount. 

Now operate only the motor control or 
hand crank, and move the dish east. Place 



the receiver in scan so that the receiver is 
changing channels automatically as the 
dish moves. As the dish's azimuth head- 
ing changes, the polar-mount mechanism 
will also cause the dish elevation to 
change, raising the dish higher and higher 
as it tracks to the east. That allows it to 
track the arc of the Clarke Satellite belt. 
(We have been assuming all along that you 
are using a polar mount; other types are 
available, but they are very difficult to 
adjust when moving from satellite to sat- 
ellite.) Along the way, you will note flash- 
es of signal as the dish tracks first past one 
satellite, then another. Stop when the dish 
is aimed at F4; transponder 7 (National 
Christian Network) on that satellite is also 
strong in most areas. 

Now, adjust only the dish's mechanical 
elevation setting for best picture; do not 
touch the azimuth adjustment (i.e. don't 
spin the dish on the pipe mount by loosen- 
ing the collar to pipe bolts). When you 
have peaked for best signal, operate the 
motor drive or hand crank and return to 
F3R. 

Once you are back to that satellite, if 
the picture is no longer as good as it was 
when you first found it. adjust only the 
azimuth by carefully loosening the collar 
to pipe set bolts and nudging the antenna 
first one way and then the other. When you 
have the picture peaked, re-tighten the 
bolts in the following manner. 

• Make each bolt finger tight. 

• While watching the receiver signal- 
level meter (or if none is available, the TV 
screen, although that's a poor second 
choice), take a wrench and make one 
quarter turn on each of the collar tighten- 
ing bolts in succession . Do not tighten one 
all the way and then move on to the next, 
since by doing so, you will slip or slide the 
collar on the pipe. 

• Repeal the sequence, a quarter turn at a 
time, until all bolts are tight. Do not over- 
tighten; those bolts typically will break off 
if you use more than moderate wrench 
pressure. 

Return to F4R and double check that it 
is still peaked. If necessary, re-touch its 
signal level by carefully adjusting the ele- 
vation adjustment. (If adjustment is 
needed, it is usually caused by an ill- 
threaded rod or lumbuckle.) 

The feed system 

The information on centering the feed 
aside, there is one adjustment required on 
the feed proper. That is the skew adjust- 
ment. Modern satellites (all but Westar 3 
are modern by today's standards) transmit 
24 channels of possible service. Twelve of 
those channels are transmitted using ver- 
tical polarization, and 12 using horizontal 
polarization. Polarization, of course, is 
the technique thai makes it possible to 
cram 24 channels of programming into 
the frequency space allocated to 12. But 
that's not our concern here. (For more 
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ELEVATION is set on this antenna with turn- 
buckles. 



information on that topic see '"All About 
Satellite TV." in the June 1984 issue of 
Radio -Electronics.) Instead, we'll con- 
centrate simply on how you install and 
properly adjust the feed. 

The feed installs on a plate of some sort 
at the end or the feed ami or bracket. As 
we mentioned earlier, the length of that 
feed arm can be adjusted so that the feed is 
properly located. In addition, however, 
the arm (or in some cases, only the plate 
that the feed is mounted on) rotates. Let's 
see how that rotation is used to make the 
skew adjustment. 

First of all, install the feed on the plate 
using the hardware provided. Adjust its 
distance to the center of the dish as de- 
scribed earlier. Once the system is operat- 
ing on at least one satellite, tune in a 
signal. Note, using one of the many satel- 
lite TV guides (sometimes, one of those is 
even included with your dish) whether the 
transponder you are viewing is horizon- 
tally or vertically polarized. Going back 
to our old friend, F3R. transponder 7. we 
find that it is vertically polarized (on that 
satellite, odd-numbered transponders are 
vertically polarized: even-numbered ones 
horizontally polarized). Set the polariza- 
tion control in your system for vertical. 
Examine the signal displayed on the 
monitor. Then switch to transponder 8. 
and re-examine the signal. If automatic 
polarization switching is built into re- 
ceiver, the act of changing transponders 
should also have changed the polarization 
of the feed and you should have a good 
picture. If your receiver does not have 
automatic switching, you will have to set 
the polarity, via the appropriate control, 
for horizontal. 

Unless you are extremely lucky, there is 
bound to be some evidence of the tran- 
sponder 7 signal present. That may in- 



clude drifting vertical lines, or even two 
video signals (the one from transponder 8 
and a weaker one from transponder 7). If 
present, we obviously need to remove any 
sign of the vertically polarized transpon- 
der 7 signal. (If you have a receiver with 
automatic polarity switching, the first step 
is to temporarily disconnect the polarity 
control lines between the receiver and the 
LNB — simply unplug them from the back 
of the receiver.) To do that, mechanically 
rotate the feed support arm a touch until 
any signs of the adjacent transponder dis- 
appear, Now. switch back to transponder 
7. but leave the polarity control set for 
horizontal. Once again, rotate the feed, if 
necessary, to make all signs of the ver- 
tically polarized transponder 7 signal dis- 
appear. Once that's done, tighten the bolts 
that lock the feed-support arm in place. 

The electronics 

Everything we have discussed up to this 
point applies to any type of TVRO system 
you might install. The rules are the same 
for LNA/downconverter, LNB, or LNC 
systems. The type of system you select 
will, however, affect what follows. 

As we feel that block downcon vers ion 
(BDC) offers some significant advan- 
tages, such as the ability to have multiple 
receivers without restricting the choice of 
viewing to a single transponder, we will 
outline a system that uses that technology. 
A BDC system consists of the following: 

• Some form of signal amplification at 
the feed (LN A, LNB). 

• Some form of frequency downcon ver- 
sion. If you use an LNA. you will need a 
separate block downconverter. If you use 
an LNB, the downconverter and LNA are 
in a single package, 

• Cabling from the LNA/downconverter 
or LNB to the receiver 

• Signal splitters that will allow you to 
route the satellite signals to multiple re- 
ceivers (if your system calls for that). 

The job of the block downconverter is 
to convert the satellite's 3.7- to 4.2 GHz 
signals to some lower band of frequen- 
cies. Among other things, that allows the 
connection between the dish and the re- 
ceiver to be made using common coax, 
rather than special high-frequency (and 
very high cost) cable. The output frequen- 
cies of a block downconverter varies by- 
man u fact urer. and range from 270- 
to-770-MHz to 1140-to- 1640-MHz. bui 
all have one thing in common: They all 
use a 500-MHz band of frequencies, such 
as 450 to 950 MHz. That is because, in the 
block downcon version systems, all sig- 
nals in the 500-MHz input band (4.2 GHz 
- 3.7 GHz = .5 GHz = 500 MHz) are 
output to the receiver. Thus, the output 
band is a faithful I reproduction of the in- 
put band, only lower in frequency. 

Even though the output of the down- 
converter is much lower in frequency than 
the input, it is still high enough for line 



loss to become a significant problem, es- 
pecially at the high end of the range of 
output- frequency bands used. The trick, 
then, is to ensure that each receiver in the 
home system receives adequate signal 
strength from the block downconverter. 
That factor must be considered when 
planning out your system. Also, in a mul- 
tiple-receiver setup, the individual re- 
ceiver locations should be isolated from 
one another to ensure that there is no un- 
wanted interaction between those units. 

Neither problem is really anything 
unique to satellite TV. They've all been 
face and solved by CATV and MATV 
operators. 

There is, however, an important dif- 
ference. In setting up a home distribution 
system for satellite TV, we cannot simply 
march into our local parts supplier (such 
as Radio Shack) or a local CATV supply 
house, and purchase the components we 
need. That's because the frequencies used 
in satellite TV are generally higher than 
those used for cable or broadcast TV. 
Thus, since the signal splitters, taps, and 
so on. generally available from the above 
mentioned sources, are designed for use 
at lower frequencies, they will work 
poorly, or not at all, for our application. 
Fortunately, appropriate equipment, in- 
tended specifically for satellite-TV ap- 
plications, is made by several manufac- 
turers, and should be available from your 
installer or dealer. 

Loss and gain 

Receivers in a satellite system are cate- 
gorized as masters and slaves. The dif- 
ference is that the master receiver, which 
should be located where there is the most 
TV traffic, controls certain functions for 
the entire system, such as satellite selec- 
tion and polarization selection. 

Power for the LNB (or LNA and block 
downconverter) comes from the master 
receiver and is usually supplied via the 
same coaxial cable that carries the output 
from the downconverter indoors 

In satellite TV "lingo" the downcon- 
verter is labeled the headend, or more 
simply, the point where the signals ori- 
ginate. The downconverter has some out- 
put level, specified in dBmV. where 
dBmV is 1 millivolt (measured across a 
75-ohm coaxial cable). A typical signal 
level from a block downconverter is + 10 
dBmV. 

That + lOdBmV signal has to be shared 
between each of the receiver locations. 
(The typical satellite receiver requires a 
minimum input signal level of dBmV ) 
There are two approaches to that. For 
larger systems, a tapped trunk approach, 
similar to that used by cable companies is 
the best route to go. For a relatively small 
system (4 or fewer receiver locations), as ^ 
shown in Fig. 4. the splitter approach is £< 
recommended, since it makes slightly 5 
better use of the available signal levels. In S 
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Fig. 4, we show a system with two re- 
ceiver locations on the ground floor, and 
two receiver locations on the second floor. 
The connection from the downconverter 
to the house is made using a single length 
of RG-6/U, At the entry to the house, we 
have a two-way splitter: between the 
downconverter and the splitter we also 
have a line amplifier, but let's ignore that 
for now. The splitter splits the signal into 
two "legs". One of those legs, as we said 
before, feeds the two downstairs re- 
ceivers. To do that, the signal is fed to a 
second two-way splitter. One output from 
that splitter feeds the master receiver, 
while the other goes to the first-floor 
slave. (Note that the control signals and 
power are fed from the master receiver to 
the LNA/downconvertcr. ) Meanwhile. 
the second leg is once again fed to a two- 
way splitter whose outputs are used to 
feed two upstairs slave receivers. 

While we've just outlined what looks to 
be a very efficient small distribution sys- 
tem, can we be sure that it will work as 
intended? To answer that, we have to keep 
some points in mind. 

• Tie downcoverter output is approx- 
imately + lOdBmV (though that can vary, 
so check the manufacturer's specifications 
for your unit). 

• The minimum acceptable input level at 
each receiver is OdBmV. 

From the above, it appears we can sus- 
tain about lOdB of loss before we run into 
problems. That loss will come from two 
sources: the splitters and the cable. Turn- 
ing first to the splitters, there are two be- 
tween each receiver and the downcon- 
verter. The typical two-way splitter has 
4.0dB of "loss." (Actually, only about 1 
dB is really lost, the balance of the 4 dB is 
simply the signal being split into two 
parts.) So before we even consider cable 
losses, we have 8dB of loss. Now, what 
about those cable losses? 

The cable losses will be considerable. 
Just how much will depend upon what 
frequencies are output by the downcon- 
verter. Remember that various receiver 
manufacturers offer different output-fre- 
quency ranges. And the top end or highest 
frequency in the range will have the great- 
est loss. Table 3 shows the typical losses 
forRG-6/U and RG-59/U coax at various 
typical "high-end" frequencies. 

Note (hat the values given in Tabic 3 are 
only typical, and will vary (sometimes 
greatly) with the grade and manufacturer. 
It is important to understand that neither 
RG-6/U nor RG-59/U are really intended 
for use much above 900 MHz (try to locate 
manufacturer specifications above 900 
MHz and you will quickly agree!) so the 
cheaper grades of RG-59/U "TV-hook-up 
cable" sold prepackaged by many of the 
national chain stores are apt to suffer far 
greater losses (per 100 feel) than what is 
quoted here. Our best advice is to stick to 
quality cables from manufacturers who 
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FIG. 4 — A FOUR-RECEIVER SYSTEM. Use of the line amplifier ensures that signal levels will be 
sufficient to overcome any line loss or the loss caused by the splitters. 





TABLE 3— CABLE LOSS 




Top end frequency 


Cable type 


Loss per 100- feet 


770 MHz 


RG-6/U 


6,0 dB 


770 MHz 


RG-59/U 


7.5 dB 


950 MHz 


RG-6/U 


7.0 dB 


950 MHz 


RG-59/U 


8.8 dB 


1450 MHz 


RG-6/U 


9.5 dB 


1450 MHz 


RG-59/U 


11.0 dB 


1640 MHz 


RG-6/U 


10.1 dB 


1640 MHz 


RG-59/U 


12.0 dB 



will supply you with guaranteed loss- 
per-100 foot characteristics. 

So. if we have lost 8dB of signal in our 
two splitters — and we can only lose 10 dB 
before we have a signal-level problem, it 
would appear we have 2dB left to lose in 
the cable. If our system uses a downcon- 
verter with an IF output of 950-1450, that 
means that we only can use about 21 feet 
of RG-6/U cable (total) for our hookup if 
we are to have satisfactory results at the 
high end of the band. 

It is unlikely that we can reach all four 
sets in this system with no more than 21 
feel of cable between the downconverter 
and the most distant TV receiver location. 
The solution is to use an amplifier. 

As with the splitters we looked at ear- 
lier, line amplifiers intended for cable ser- 
vice often do not operate well at the 
frequencies output by satellite-TV down- 
converters, especially the higher frequen- 
cies. Fortunately there are a number of 
manufacturers that offer equipment spe- 
cially intended for satellite-TV service. 

Satellite-TV amplifiers typically have 
gains of 20dB. with a slope of 2 or 3 dB. 
For those unfamiliar with it, let's explain 
what is meant by slope. Remember that 



cable losses increase with frequency. A 
length of RG-6/U, for example, may have 
9,5clB of loss at 1450 MHz, but it will 
have only 7.0dB of loss at 950 MHz. 
That's a 2.5dB differential, and the object 
of our system is to maintain not only a 
minimum of OdBmV to each receiver, but 
to also attempt to keep the level "bal- 
anced" (i.e. the same) at the input to each 
receiver and on each channel. A "sloped 
amplifier" has 2 to 3 dB more gain at 1450 
MHz than it does at 950 MHz. That 
sloped gain acts to compensate for the 
expected additional cable losses at the 
higher frequencies. 

In summary, many of the original prob- 
lems of TVRO reception have been elimi- 
nated by newer equipment designs. 
Everything about TVRO equipment has 
become more consumer/user "friendly" 
in the past 18 months, and the industry is 
rapidly approaching a "mature" design 
level from which innovation will switch to 
product efficiencies rather than product 
features. Most equipment now arrives on 
your doorstep with reasonably adequate 
installation inslruction manuals, and most 
equipment now carries at least a one-year 
OEM warranty. R-E 
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Tune up your car for peak performance 

with this easy-to-buiid digital dwell/tachometer. 

DAVID DEMERS 



HAVE YOU BEEN SHYING AWAY FROM Tl'N- 

ing up your car because of the difficulty of 
making such measurements as dwell an- 
gle and engine rpm? If so, your car may 
not be running at its best. And even 
though gasoline prices have come down in 
recent months, you can still waste a tre- 
mendous amount of" money by driving a 
car that is improperly tuned up. 

Tuning up your car does not have to be 
difficult. You can start by building this 
digital dwell/tachometer that will make 
measuring your engioe's idle speed and 
dwell angle nothing short of simple. 

Handheld dwell/tachometers have been 
available at a reasonable cost for some 
time now. But those devices use analog 
meter movements. The meter we'll build 
uses a digital readout. It's not only more 
accurate; it's easier to use because there's 
no meter scale to interpret and no parallax 
error to worry about. That's important 
when you're crouching under the hood. 

The tach/dwell meter 

Those of you who are not familiar with 
the operation of your car may be wonder- 
ing what a dwell/tachometer is used for. 
Well, the combination tachometer and 
dwell meter is one of the most common 
and useful test instruments for engine 
maintenance. As its name suggests, it 
measures two important parameters: en- 
gine speed (in revolutions per minute or 
rpm's) and the dwell angle (in degrees) by 
monitoring the voltage across the breaker 
points. 

For those of you unfamiliar with how a 
car's ignition system works, we'll give a 
simplified explanation of the dwell angle. 
In a standard ignition system, the spark 
plugs fire when the breaker points open 
and interrupt the current flowing in the 
ignition coil. That causes the coil's mag- 
netic field to collapse, producing the high 
voltage necessary in the coil's secondary 
to fire the plugs. The breaker points are 





opened by a cam in the distributor. The 
angle through which the distributor ro- 
tates with the points closed is the dwell 
angle. An electronic ignition operates dif- 
ferently, but with the same results. 

The waveform of the voltage across the 
breaker points is shown in Fig. I. The 
ringing at the leading edge of the pulses is 
due to the collapsing magnetic field of the 
coil. The number of the pulses in a given 
unit of time is directly related to the rpm 
of the engine. 

The meter we will build can measure 
engine speed in two ranges: tach 2 or rpm 
% to has a range of 0-999 and tach t or 
rpm x 100 has a range of 0-9999 rpm . The 
dwell meter has a range of 0-99. 9 degrees 
to check the setting of the breaker points 
(or the corresponding circuits of an elec- 
tronic ignition). 
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FIG. 1— TYPICAL VOLTAGE WAVEFORM of 
breaker points. 



Measuring engine rpm 

The schematic of the tach/dwell meter 
is shown in Fig. 2. The heart of the circuit 
is IC2. a 4046 micropower phase-locked 
loop or PLL. The incoming signals arc fed 
to the PLL after being buffered by lCl-a 
and its associated components. The fre- 
quency of the incoming signal is multi- 
plied by either 90. 60. or 45, depending 
on the setting of the cylinder select 
switch. S2. That switch selects the proper 
output from counters IC3 and IC4. which 
are set to divide the output frequency of 
the PLL by those amounts, and then send 
the divided output back to the comparator 
to the PLL to keep it "locked on" to the 
input signal. 

The phase pulses output at pin 4 of 
IC2. the 4046 PLL. then go through an 
and gate IC5-d (which only passes the 
signals if the PLL is locked on to an input 
signal, preventing stray readings), and 
then to the input of IC6. 

When in the tach mode. IC6 — a 1 4553 
3-decade. multiplexed-output counter — 
counts the number of pulses present at pin 
12. during the timing interval generated 
by IC8 and the associated circuitry of 1C1- 
b. Because of the varied multiplication 
rate for the different cylinder selections 
(90. 60. and 45 for 4. 6. and 8 cylinders. 
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FIG. 2— DWELLfTACHOMETER SCHEMATIC. As shown, the meter Is set for 4 cylinders, low tach range. 
Because the TL092 op-amp that the author used Is very hard to find, you might want to substitute 
National Semiconductor's LM358 for IC1. 
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< FIG. 3 — THE AUTHOR'S PROTOTYPE shown with the cover removed. Note that the display is simply 
<£ glued to the front panel. 



respectively), the time interval is always 
constant at 1/3 of a second. That is ad- 
justed with R9, a 500K potentiometer; it 
is the only adjustment in the circuit. 

In the high-tach (tach i or x too) range 
of 0-9990 1pm, the output of IC2 (the 
4046 PLL) is routed by switches Sl-a and 
S3 through IC7. a divide-by-ten counter, 
which increases the count range tenfold. 
In the low tach (tach lor x in) range of 
0-999 rpm, that counter is bypassed. 

Measuring dwell angle 

In the dwell mode, the operation of 
the circuit is a little trickier. The max- 
imum dwell (which is measured in de- 
grees) is determined by the number of 
cylinders. For a four-cylinder engine, the 
maximum dwell is 90 degrees, for a six- 
cylinder, 60, and for an eight-cylinder, 45 
degrees. You will recall that those max- 
imums are also the amounts by which the 
frequency of the incoming signal is being 
multiplied. The multiplied signal is ap- 
plied to pin 12 of IC6, the three-digit 
counter. 

In order to measure the dwell, it is nec- 
essary to count only during the time that 
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FIG. 4 — PARTS PLACEMENT PATTERN for the dwell /tachometer. The PC board pattern is shown in our 
new "PC Service" department. 
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FIG: 5 — THE OFF-BOARD CONNECTIONS are shown in this separate diagram. 



the points are closed. Thus, if the points 
were almost always closed, the reading 
would approach the value of the multi- 
plication factor of the input signal, which 
is the maximum reading possible. A sig- 
nal from ICl-a is applied to the disable 
pin of IC6 (pin 11), which halts the count 
when the point voltage is high (when the 
points are open). 

The reading's accuracy is increased by 
averaging the count over ten cycles. That 
is accomplished by using 1C7 to divide 
the output of ICl-a by ten. The output of 
1C7 is fed to the disable pin of 1C6. 



Building the dwell/tachometer 

Construction of the unit, which is 
shown in Fig. 3, is relatively easy if you 
are familiar with printed circuit board 
techniques. A suitable pattern appears in 
our special "PC Service" section on page 
67. Using that pattern, you can directly 
etch the board from the magazine page! 
An etched board is aiso available from the 
source mentioned in the Parts List. 

A parts-placement diagram is shown in 
Fig, 4. The circuit is simple enough so 
that it can be built using breadboard or 
wire-wrap techniques, if you are careful. 



PARTS LIST 

All resistors are % watt, 5% unless oth- 
erwise indicated 

R1, R24, R25. R26— 1000 Ohms 

R2, R3, R6, R11— 10,000 ohms 

R4. R7.R8— 100.000 ohms 

R5— 1800 Ohms 

R9— 500.000 ohms potentiometer 

R1 0—15.000 ohms 

R12. R16-R23— 470 ohms 

R1 3— 220.000 ohms 

R11 — 62,000 ohms 

R15— 150 ohms 

Capacitors: 

C1, C2. C9— .001 fiF ceramic disc 

C3 — 470 pF ceramic disc 

C4— 15 u.F, 16 volts, tantalum 

C5, C7, C8 — .1 u.F ceramic disc 

C6— 1 M.F, 16 volts, 'electrolytic 

C10, C11— 10 u,F, 16 volts electrolytic 

Semiconductors 
D1, D2— 9.1 voltZener 
D3, D4, D5— 1N914 
LED1— standard red LED 
Q1,Q2,Q3— 2N3906 
Q4— 2N3904 
IC1— TL092 op-amp 
IC2— 4046 micropower PLL 
IC3-^4017 decade counter 
IC4— 4518 dual BCD up counter 
IC5 — 4081 quad and gate 
IC6— 14553 three-digit BCD counter 
IC7 — 4518 dual BCD up counter 
IC8 — 7555 low power timer 
IC9— 4511 BCD-to-seven segment latch 
decoder/driver 

Other Components 
DISP— NSB7881 4 digit, common-cath- 
ode, multiplexed display (National) 
S1— four pole. 2-position 
S2 — one pole, 3- position 
S3— SPDT toggle 

Miscellaneous: 

PC board, IC sockets, switch knobs, etc. 

A printed-circuit board is available 
from E 2 VSI, PO Box 72100, floselle, IL 
60172, for $15.00 postpaid. 



If you do use a PC board, mount the IC 
sockets first, followed by the resistors, 
capacitors, and other components. Then 
the eight jumpers may be added. Next, 
you have to wire the off-board compo- 
nents such as the display and the switches. 
Because there are so many off-board con- 
nections, a separate off-board diagram is 
shown in Fig. 5. The display wiring 
should be relatively easy as long as you 
follow the schematic and parts- placement 
diagrams. Just make sure that you keep 
the wires to the proper length for your 
cabinet. In wiring the switches, every- 
thing is straightforward except that the 
pole of S2 has two points on the board to 
be connected to. One is at pin 2 of IC5, the 
other at pin 3 of IC2. 

continued on page 82 
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Servicing 

Cordless Telephones 

A cordless telephone, like any other piece of electronic equipment, is bound to break down 
sooner or later. This article will show you how to troubleshoot and repair the problem. 



CHRISTOPHER KITE 



Part 3 



THIS MONTH, WE TURN 

our attention to trou- 
bleshooting the base unit. Figure 2, a 
block diagram of a cordless phone, has 
been repeated to aid in our discussions. 
Usually the base-unit receiver consists 
of severa! stages; an RF amplifier, first IF 
(first mixer, local oscillator, and IF filter), 
and second IF stage (second mixer, local 
oscillator, IF filter, and detector). First, 
check the local oscillators for activity; if 
they fail to oscillate, they are defective 



and are probably the cause of the prob- 
lem. After the local oscillators have been 
verified as operational, check the output 
of each stage. An RF probe connected to a 
multimeter is a convenient method of 
making those measurements. 

The next step is to check that the pilot- 
signal detector is detecting the signal and 
causing the telephone to go off-hook. If 
■ the pilot signal (guardtone) is being de- 
tected, a signal should be sent to the relay 
driver to cause the telephone to go off- 



hook. If the pilot signal is not being de- 
tected, vary the frequency of the guard- 
tone signal to make sure that the pilot- 
signal detector is not set up to receive a 
different frequency guardtone. If the pi- 
lot-signal detector detects a different fre- 
quency from the one that was originally 
selected, adjust the pilot-signal detector 
in the portable to detect the pilot signal 
being produced by the pilot-signal gener- 
ator in the base unit (see Fig. 9). Though it 
is possible to do that the other way 




58 



around, the results are usually less satis- 
factory. 

If the pilot-signal detector is operating, 
the problem is either in the relay driver or 
the relay. Check that the output of the 
relay driver is sending a signal to the relay 
to cause it to switch to an off-hook state . If 
it is, the relay is defective. If it isn't, the 
relay driver is defective. 

Dialing problems 

If a pulse-dial cordless telephone fails 
to produce any digits at the dialed number 
decoder, the dialing IC is probably defec- 
tive. Most pulse-dial cordless telephones 
have a dialing IC that turns the pilot signal 
generator on and off. That causes the base 
unit to switch on and off-hook and pulses 
the telephone line. Because all the other 
circuits were operational in the previous 
test, the dialing IC is essentially the only 
component that could be defective. That 
can be verified by checking dial pulsing in 
the portable unit with an oscilloscope. 

If incorrect digits appear at the decoder, 
the base-unit relay is probably defective. 
Even though the relay operated properly 
for the ring test and dial-tone test, it is 
possible that it is causing the cordless 
telephone to dial the wrong digits. If the 
relay spring loses some of its tension or 
the relay becomes "sticky," the duty cy- 
cle of the pulses is changed and telephone 
company equipment sees the wrong dig- 
its. Replacing the relay will solve that 
dialing problem 

As with pulse-dial cordless telephones, 
the components that could possibly cause 
tone-dialing failure are very limited. The 
first step is to check the output of the 
crystal used in generating the DTMF 
tones. Use an oscilloscope to insure that 
the crystal is oscillating. If the crystal is 
oscillating, you should check the output 
of dialing IC. If the crystal is not operat- 
ing, it should be replaced. 

The dialing IC should output the proper 
tone (frequency) pairs for each digit. If it 
doesn't, it should be replaced. If both the 
dialing IC and crystal are operating, then 



TABLE 2- 


-DTMF FREQUENCIES 


Digit or 


Frequencies (Hz) 


Symbol 




1 


697 & 1209 


2 


697 & 1336 


3 


697 & 1477 


4 


770 & 1209 


5 


770 & 1336 


6 


770 & 1477 


7 


852 & 1209 


8 


852 & 1336 


9 


852 & 1477 





941 &1336 
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941 & 1209 
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941 & 1477 
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FIG. 2— HOW A CORDLESS TELEPHONE WORKS. A block diagram of a portable unit is shown in a, 
while the block diagram of the base unit is shown in b. 



sure the level of the dialing tones with an 
AC voltmeter. If the tones do not produce 
an amplitude of at least 0.25 volt, the 
problem is probably caused by an im- 
proper level adjustment. Check the ser- 
vice manual for your cordless telephone 
and find the level -adjustment potentiome- 
ter. Adjust it for correct tone level . If the 
level is correct, the problem is most likely 
distortion caused by the detector circuit. 
Connect an oscilloscope to the output of a 
demodulator circuit and check the signal 
for distortion. If distortion is present, the 
detector circuits in the cordless telephone 
are defective. 

Poor voice level 

The first step in troubleshooting why 
the voice level is insufficient is to check 
the portable unit. Use an audio generator 
to inject an audio tone into the micro- 
phone circuit of the portable unit. Trace 
the signal through the circuitry with an 
AC voltmeter. Check that there is a signal 
being fed to the audio-amp-and-gate. The 
audio-amp-and-gate should feed the am- 
plified voice signal to the transmitter were 




FIG. 9— IF THE PILOT SIGNAL generated by the 
portable can not be detected by the base, the 
detector circuits in the base are the ones that 
should be adjusted. 



there must attenuation somewhere in the 
signal path that is causing the tone level to 
be so low that it cannot be recognized. 
Table 2 shows the proper frequencies for 
the tone pairs for each digit. 

If the portable unit proves to be operat- 
ing properly, the problem is in the base 
unit. The two most common problems are 
distortion caused by the detector circuit, 
or improper tone-level adjustment. Mea- 
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it is used to modulate the carrier signal. If 
the voice signal is being fed to the trans- 
mitter, hut the demodulated RF signal has 
no audio present, there is probably a 
broken connection between the audio- 
amp-and-gate and the transmitter. 

If the portable unit is operating prop- 
erly, the next step is to check the base unit. 
At the base unit, the receiver demodulates 
the RF carrier and outputs the guardtone 
and voice-audio signals. The low-pass fil- 
ter should output the voice audio and teed 
il to the hybrid transformer. The hybrid 
transformer should feed the signal out to 
the telephone line and back to the trans- 
mitter (the level of the signal fed to the 
telephone line should be much higher 
than the level of the signal fed to the trans- 
mitter) where it is sent to the portable unit 
as sidetone. Any problem must lie in the 
low-pass filter, the hybrid transformer, or 
the connection between the two because 
all other components involved have pre- 
viously been tested. 

Low sidetone level 

Because the sidetone is fed to the porta- 
ble unit from the base unit, the only likely 
cause of very low or nonexistent sidetone 
would be the failure of the hybrid trans- 
former in the base unit. Because all other 
circuits involved have been tested pre- 
viously, that is the only problem with 
sidetone that we are likely to see. Check 
the modulation level of the base transmit- 
ter w ith voice or aud io tones applied. Less 
than 3-kHz deviation at normal voice 
peak-level indicates a problem in the 
hybrid transformer. 

Poor voice quality 

If the voice quality of the cordless tele- 
phone proves to be unacceptable, the 
problem could lie in either the portable or 
base unit. Connect an oscilloscope to the 
telephone line simulator. Inject a low-dis- 
tortion sinewave at the portable-unit mi- 
crophone. If distortion is evident on the 
scope, use the oscilloscope to examine the 
audio circuits of the portable-unit micro- 
phone circuit, and the base-unit receiver 
discriminator and audio circuit. If no dis- 
tortion is present at the telephone line 
simulator, check the hybrid transformer in 
the base unit's transmitter, then the dis- 
criminator and speaker circuits of the por- 
table unit's receiver. 

Troubleshooting poor performance 

When we talk about a cordless tele- 
phone performing poorly, we are usually 
referring to range problems. There are 
several things to consider when trying to 
diagnose range problems. Many of us 
think only of RF power when we try to 
correct a range problem, but there are, in 
fact, several reasons thai the range of a 
cordless telephone might not be up to 
specifications. Just as low RF-power 
might affect range, receiver sensitivity 



could also be the cause. An additional 
cause might be an offset ring-signal fre- 
quency. Range is also affected by the 
amount of shielding in the building and 
the effectiveness of the AC wiring as a 
1.7-MHz antenna. Also to be considered 
is the fact that poor range could be caused 
by the base-unit transmitter, portable-unit 
transmitter, base-unit receiver, or porta- 
ble-unit receiver (or any combination). 

The most common problems causing 
reduced range are low RF-power and low 
receiver-sensitivity. Fortunately, those arc 
also the easiest parameters to check. 

When we tested the cordless telephone 
for ringing and dial tone, we measured the 
relative RF-power. As stated then, level 
readings for transmitters should be around 
4 volts for most cordless telephones (some 
of i he short range telephones have much 
lower output voltages, check the service 
manual for the telephone you are servic- 
ing). If the output voltage is not up to 
specifications, adjust the output of the 
weak transmitter. 

Testing the sensitivity of a cordless 
telephone receiver is like testing the sen- 
sitivity of any radio receiver. Experience 
with similar type cordless telephones will 
quickly establish normal reference levels 
for each type. If the receiver does not 
operate acceptably, we must go through 
the receiver section and check for tran- 
sistors that are not amplifying sufficiently 
or unwanted attenuation. Usually the 
problem will caused by a defective tran- 
sistor. If that is the case, replacing the 
transistor should cure the problem. 

The ring signal can become offset and 
affect the range of the cordless telephone. 
It is important that the ring-signal fre- 
quency match the frequency of the ring- 
signal detector. Use a frequency counter 
connected to a demodulator circuit to 
measure the ring-signal frequency error of 
the base unit's transmitter. If the frequen- 
cy is off just a slight amount, it could 
cause the range of the cordless telephone 
to become dramatically shorter. Ring-sig- 
nal frequency error can also cause other 
operational difficulties and the ring-signal 
generator should be adjusted whenever an 
error is noticed. 

Testing digitally-coded phones 

When testing digitally-coded tele- 
phones, it is important that you consult 
the service manual for the telephone un- 
der test. Digital-coding techniques vary 
greatly from one manufacturer to another 
and even from one model to another. 

Some digitally-coded telephones estab- 
lish a "handshake" before voice com- 
munication is possible. With one popular 
scheme, the I's and O's of the digital code 
are created by shifting the RF carrier be- 
tween two frequencies. The digital code is 
decoded by the base unit's receiver, which 
turns on the base unit's transmitter and 
encoder, and sends a code back to the 



portable unit. Lastly, the portable unit's 
receiver decodes the returned digital mes- 
sage and completes the handshake by 
shutting off the encoder and enabling the 
voice circuits. The problem with trou- 
bleshooting that closed-loop system is 
that almost any problem, either RF or 
digital, will prevent the handshake from 
being completed. When the handshake is 
not completed after a few tries, the system 
shuts down, preventing RF testing. 

With such phones, it is best to bypass 
the digital code (using jumper connec- 
tions that are listed in the cordless tele- 
phone service manual) and test the base 
unit without the use of the coding. Thai 
permits testing of (he RF and audio func- 
tions. Generally, if the unit works when 
the code is bypassed, the coding or decod- 
ing circuitry is faulty. Several things must 
be kept in mind when testing with that 
method, however. Some digitally-coded 
phones use no guardtone or ring signal; 
they send a digital code for ringing and a 
digital code to signal the base unit to go 
off-hook. That means that causing the por- 
table unit to ring without using the base 
unit is very difficult. The rest of the cir- 
cuitry can be tested however; if all is OK, 
the problem lies in the ringer circuits. 

Fortunately, most portable-unit trans- 
mitters can be activated and checked just 
by setting the portable unit to talk. Usu- 
ally it will be possible to view the digital 
code on an oscilloscope connected to a 
demodulator circuit. Most manufacturers 
seem to use a scheme that involves gener- 
ating the digital code at the beginning of 
transmission. When using an os- 
cilloscope, you probably won't be able to 
decipher the code. However, you can ver- 
ify that the digital code is actually modu- 
lating the carrier. Chances are, if a code is 
being transmitted, the encoding circuits 
are OK. That means that the fault is proba- 
bly in the decoding portion. 

It is also possible with some units to use 
the portable unit to capture the base unit 
ihen turn off the power on the portable 
unit and maintain the link to the base unit 
with an RF generator. Use the power 
switch, rather than returning on-hook. so 
that the disconnect code is not sent. 

Some cordless telephones have built-in 
systems for testing the phone. One such 
method involves setting all the digital- 
code selection switches to the on 
position. That disables certain signals or 
tones that are generated for calling the 
user's attention to a problem. 

Another method of testing the base-unit 
transmitter (if jumper connections are not 
listed in the service manual) is to activate 
the base unit's transmitter by applying a 
ring voltage to the telephone line. If the 
base unit's transmitter is operating and 
generating a ring code, the portable unit's 
receiver can be checked by monitoring the 
discriminator output or the code in input 
to the digital encoder/decoder IC. R-E 



60 



/M 





o 



2. 



ULTRASONIC 
PEST-REPELLERS 



ROBERT F. SCOTT 



OVER THE YEARS, THERE HAVE BEEN 

many articles published that proclaimed 
that ultrasonics, cither in the form of 
pulses or a sweep signal, can be used as an 
effective insect and rodent repellent. Lve 
always been skeptical of such claims and 
placed them in the same category with 
those electronic devices claimed to pre- 
vent swallows from nesting on the 
courthouse roof and prevent pigeons from 
defiling the Stonewall Jackson statue on 
the town square. Nevertheless, I filed 
those articles away for investigation 
sometime in the future. 

Last summer, my hunting and fishing 
club look possession of a farmhouse that 
had been abruptly abandoned about a year 
ago. The house was absolutely overrun 
with mice and roaches that were bold 
enough to scamper about in full daylight. 
We were at a loss as to how to get rid of 
them. 

Ultrasonic pest repellents had begun to 
appear in mail-order advertising and our 
club president suggested that we try one. 
Those devices, according to the literature, 
generate a signal that sweeps over a fre- 
quency range of approximately 22 kHz to 
65 kHz, develop sound pressures ranging 
from 115 to 152 dB, and repel pests in 
areas of 2500 to 3500 square feet . Power 
consumption is typically 2 to 4 watts. 
Prices range from'S30.00 to S70.00, plus 
shipping. 

At first. I scoffed at the suggestion that 
we purchase an ultransonic pest rcpeller. 
but agreed to try one since they were avail- 
able for a 30-day trial and full refund. The 
$30.00 model was available from several 
sources under names that include Pest 
Control, Pest-Elim 1500, and Westronix. 
We ordered one and it came within a few 
days. It was shipped in a plain unmarked 
carton and wc were surprised to rind that it 
did not carry a trade name or model 
number. We installed 4t in the clubhouse. 
Within two weeks, mice and roaches were 
nowhere to be seen — even when lights 
were suddenly turned on in a dark room. 
Now. we consider the clubhouse com- 
pletely free of pests. Not a sign of them: 
even in the darkest corners and crannies. 




The claims made for those ultrasonic pest repellers seem 
fantastic at first glance— but they really work. In this article, 
we'll find out what makes those devices "tick". 



Now that the pest repel ler had done its 
work. I began to speculate on its circuit. 
An early article on the use of ultrasonics 
in insect and rodent control ("Electronic 
Pest Control", by Lyman Greenlee, Pop- 
ular Electronics . July 1972) indicated that 
the repel ler needed a power amplifier de- 



livering 16-20 watts in the ultrasonic re- 
gion and special high-power tweeters. 
Certainly that little plastic box didn't con- 
tain a 20-watt power amplifier or high- 
power tweeters. Also, a 16-20-watt power 
amplifier drawing only 4 watts from a 
supply would be about as close to "per- 




SEETEXT 



FIG, 1— SCHEMATIC DIAGRAM of a popular ultrasonic pest repeller. Despite its simplicity, the device 
was remarkable effective. 
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FIG. 2— THIS PEST REPELLER, of French design, is built around a CD4011 quad hand gate. The 
schematic diagram is shown in a: a block diagram of the IC Is shown in b. 
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FIG, 3 — THIS CIRCUIT IS ideal for experimenting with ultrasonic signals. It can supply either a pulsed 
or continuous output. 



petual motion" as one can come. Thus. I 
couldn't wait to pry open the repeller's 6W 
x *4'/4 x ] /.i-inch plastic case and see 
what made it "tick". 

Figure I is the circuit of the device we 
tested. We were quite surprised to find 
that the circuit was simply a 555 timer IC 
connected as a squarewave generator. Its 
base frequency is approximately 45 kHz, 
as determined by the values of Rl, R2. 
and CI. 

The 45 -kHz "carrier" is frequency 
modulated by a modified trapizoidal volt- 
age waveform applied to pin 5 of the 555 
timer. That modulating voltage is de- 
veloped by a network consisting of C2, 
R3. and R4 connected across one leg of 
the bridge rectifier. A check w'th an os- 
cilloscope showed a sweep of approx- 
imately 20 kHz on each side of the base 



frequency. That sweep of from 25 kHz to 
65 kHz is surprisingly close to the 22-65- 
kHz range specified in the ads. The speak- 
er is a 2 inch piezoelectric tweeter. 

How the French do it 

The circuit in Fig. 2 is a pest repeller 
described in the French electronics maga- 
zine, Le Ham Parleur, In the article, the 
author claims that frequencies in the range 
of 20 to 40 kHz cause highly uncomforta- 
ble cavities to form in brain fluids and 
blood vessels of mice and insects, causing 
them to beat a hasty retreat. Radiated 
power levels can be as low as Vs watt. 

Looking more closely at the circuit, a 
quad two- input nanu gate is connected as 
multivibrator operating at around 40 kHz. 
With the minimum of filtering used in the 
power supply, a residual 1 20- Hz sawtooth 



on the line from the power supply modu- 
lates the ultrasonic frequency. Two 
Darlington-connected NPN transistors 
provide some power amplification and 
drive for the speaker. 

Circuit for experimenters 

If you want to experiment with the 
effects of continuous or pulsed high- fre- 
quency signals, the circuit in Fig. 3 is 
ideal; it can provide either a continuous or 
pulsed output. It was developed by Sig- 
netics and described in Electronic Prod- 
ucts Magazine. 

Looking at the circuit, one 555 tinier, 
IC2, generates the ultrasonic squarewave 
at a recommended 20 kHz. That signal 
can be supplied continuously or pulsed on 
and off by a second 555, 1 CI . 

Experimenting with frequency and 
duty cycle is easy. Duty cycle is the "on" 
time compared to the total period, and can 
be set from slightly above 50% to almost 
1009r. In the astable multivibrator circuit, 
the duty cycle is set by the timing re- 
sistors. R T I and R T 2, and is equal to R T I 
+ (R T 2/R T l) + 2R T 2. 

The on time is close to 100% when R T 1 
is chosen to be as small as practical while 
limiting the current through the discharge 
transistor to the maximum specified in the 
data sheet. (The discharge transistor, 
which is on-board the 555, is an open- 
collector NPN device with the collector 
going to pin 7 and the emitter to ground at 
pin 1. The maximum current through it 
varies with different manufacturers so you 
should check the maker's data sheet to be 
sure.) 

If you want a duty cycle of less than 
50%, connect a general -purpose silicon 
diode such as the IN914 across R T 2 with 
its anode at pin 7 and cathode at pin 6. 
That effectively shorts R T 2 while timing 
capacitor C- r is charging, and the duty 
cycle is now (R T 2/R T I) + R r 2 and it can 
be varied from around to nearly 100% . 
The frequency of the squarewave gener- 
ator can be found from 1.44/C T (R T I + 
2R T 2), where resistance is in megohms 
and capacitance in microfarads. 

If you want to vary the duty cycle of the 
oscillator while keeping the frequency 
constant, use the basic circuit shown in 
Fig. 4. 

In that circuit, a single potentiometer is 
used for the two timing resistors. In that 
scheme, it is possible to set the value of 
one of the two "timing resistors" to zero. 
As that is undesirable, two resistors, Rl 
and R2, have been added to set minimum 
values for those timing resistors. 

Use the basic circuit shown in Hg. 5 
when you want to vary frequency while 
keeping the duty cycle constant at approx- 
imately 50%. The variable element used 
in that circuit, R-p-a and R r b, is a two- 
gang linear potentiometer. Note that the 
value of the two variable elements are 
continued on page 82 
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DESIGNING 
WITH 
DIGITAL IC'S 



This month, we 7/ see how to interface TTL and CMOS devices 
to each other, and to other circuitry. 



JOSEPH J. CARR 



Part 4 



BY DEFINITION, THE 

inputs and outputs of 
a "family" of logic IC's can be intercon- 
nected without the need for additional in- 
terfacing circuitry. For instance. Fig. 1 
shows the output stage of one TTL IC and 
the input stage of another. A TTL input is 
a current source consisting of the emitter 
of an input transistor. One standard TTL 
input ("fan-in" of I) sources 1.8 milliam- 
peresof current at +2.4 to +5.0 volts. A 
TTL output sinks current. Normally, a 
TTL output will sink ten TTL inputs (i.e. 
18 niA}, although some TTL-compatible 
microprocessor output lines have a fall- 
out of only I or 2 rather than 10. 

Few problems are encountered when 
interfacing IC's of the same family, but 
certain rules must be followed and/or 
techniques used when either interfacing 
IC's of different families (or sub- fam- 
ilies!), or interfacing devices such as 
lamps, relays, solenoids, or motors, in 
this article, we will deal with some of 
those rules and techniques. 

Interfacing logic IC's 

There are times when we will want to 
interface logic devices with ones from 
other families. Figures 2 and 3 show sever- 
al ways that that could be done. 

In Ftg. 2-n we see how any TTL output 
can be interfaced to any CMOS input. 
Recall that a TTL output is a current sink, 
while a CMOS input offers a very high 
impedance. Therefore, we must provide a 
cun'ent source from the +V supply to 
satisfy the TTL output. Resistor Rl serves 
as the current source in Fig. 2-u; its value 
is scaled to limit the current to approx- 



imately one TTL load when the TTL out- 
put is low. For CMOS devices operated 
from a + 12-volt-DC power supply, a 10K 
resistor (Rl) is used. 

Figure 1-h shows a PMOS device used 
to drive a TTL input. In that case, we have 
a 6800-ohm pull-up resistor between the 
PMOS output and the - 1 2- volt DC power 
supply, and a 1000-ohm resistor in series 
with the TTL input. The latter resistor is 
used to protect the TTL input stage when 
the output from the PMOS device goes 
negative. 

The circuit of Fig. 3-« is similar to the 
one shown in Fig. 2-a, with the exception 
that the CMOS device is operated from 
the same +5-volt DC power supply that 
serves the TTL devices. Note that a 2000- 
to 3000-ohm pull-up resistor is sufficient 
here. 

Figures 3-£>, 3-r, and 3-</show methods 
of interfacing CMOS outputs to TTL in- 
puts, the 74Lxx and 74LSxx TTL de- 
vices have substantially lower drive 
requirements than regular TTL. We can 
therefore, drive one 74Lxx or 74LSxx 
TrL input from a standard CMOS output 
(Fig. 3-b). Only the 4001 and 4002 CMOS 
IC's (see Fig. 3-c) are capable of driving a 
standard 54xx/74xx TTL input. 

There are two CMOS 4000-series de- 
vices (fig. 3-^/) that are designed to drive 
TTL devices under the right circum- 
stances; those are the 4049 and 4050. If 
those devices are operating from a stan- 
dard TTL DC power supply (i.e. + V = 
5-volts DC, - V = 0-volt DC), then they 
can be directly interfaced with up to two 
74xx, 74Lxx and/ or 74LSxx devices. In 
some cases, you will find them capable of 
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FIG. 1— THE INPUT AND OUTPUT STAGES of a 
TTL tC are shown here. As is indicated, no spe- 
cial interfacing circuitry is needed when going 
from the output of one TTL device to the input of 
another. 
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FIG. 2— INTERFACING DIFFERENT LOGIC fam- 
ilies. Here, the methods used to interface a TTL 
output to a CMOS input (a) and a PMOS output 
to a TTL input {b) are shown. 

driving three or four 74Lxx or 74LSxx 
devices, but that falls into the category of 
"getting away with something." 

Figure 4 shows a method for interfacing 
CMOS devices to LED's. The CMOS out- 
put functions as a switch in both cases. 
Also in both cases, there are current-limit- 
ing resistors in series with the LED, so 
that both the LED and the CMOS device 
are protected when the LED is turned on. 
Both nand gates are wired as inverters, so 
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FIG. 3— MORE INTERFACING TECHNIQUES. 
Here, various ways of interfacing TTL and CMOS 
circuitry is shown. 



+V 



INPUT 




© 



fr 



LED1 
(ON WHEN 
INPUT HIGH) 



IC2 
HcMOsV^iW 



@. 



* 



LE02 
■* (ON WHEN 
INPUT LOW) 

FIG. 4— THIS CIRCUIT SHOWS HOW a CMOS 
gate, configured as an inverter, can be used to 
control an LED Indicator. 



they will produce a low output when the 
input is high, and a high output when the 
input is low. 

In the circuit, LED I is wired to be on 
(i.e. lighted) when the input to gate ICl is 
high. The output of ICl will be low in that 
case, so that point a is essentially 
grounded. Current then flows through the 
LED and it is turned on. Alternately, 
when the input is low, point a is high, so 
both sides of the LED see approximately 
the same voltage. Under that condition, 
no current will flow in the LED, so it is 
off. 

One problem with that type of circuit is 
that if the difference between the supply 



voltage and the voltage at point a is great 
enough, then LED I may turn on dimly 
when it is supposed to be off. A higher- 
value series resistor may solve the prob- 
lem. 

Looking at the other pan of the circuit, 
LED2 is designed to turn on when the 
input to the circuit is low. There, the LED 
and its current-limiting resistor are con- 
nected between the output of IC2 and 
ground. When the input is high, the out- 
put of IC2 is low, so both sides of the LED 
are at ground and the LED is off. When 
the input is low, on the olher hand, the IC2 
output is high, and current flows through 
the LED to ground, lighting it. 

Interfacing LED's with TTL devices re- 
quires use of an open-collector device. 
Perhaps the most common of those are the 
hex inverters (the 7406, 7407. 7416, and 
7417). Those IC"s each contain six inde- 
pendent inverters with open-collector out- 
puts. Figure 5 shows an LED indicator 
connected lo the output of an open-collec- 
tor TTL inverter. Figure 6 shows the same 
circuit, this time also showing the output 
transistor of the inverter. 

Since the IC we are dealing with in 
Rgs. 5 and 6 is an inverter, its output will 
be low when the input is high, and high 
when the input is low. Thus point a in Fig 
6 will be grounded (i.e. low) when the 
input is high, and close to + V if the input 
is low. When point a is low, current hows 
through the LED and it is turned on. If the 
voltage at a is close to + V. then no cur- 
rent will flow and the LED is off. 

If the above-mentioned inverters are 
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FIG. 5— THIS CIRCUIT SHOWS HOW a TTL inver- 
ter can be interfaced to an LED. 
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FIG. 6— WHEN THE INPUT TO THE INVERTER is 
high, the voltage at point a will be close to 
ground, causing current to flow through the 
LED, lighting it. 
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FIG, 7— WHEN THE INVERTER'S OUTPUT is 
high, the transistor conducts, causing current 
to flow through the lamp, lighting it. 
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FIG, 8— A MORE COMMON METHOD of Interfac- 
ing a TTL inverter with a lamp is shown here. 



used, then an LED may be operated from 
voltages greater than + 5- volts DC. Scale 
the value of Rl according to Ohm's law to 
limit current in the LED to a safe value. 
For example, if a 20 mA (0.020- amp) 
LED is operated from a + 12- volt power 
supply, the resistor should equal R = V/I 
= 12/0.020 = 600 ohms. Thus, for that 
application, a 600-ohm or larger resistor 
is used. Note that 680 ohms is the closest 
standard value, and will suffice. As to the 
power rating of the resistor, it should be 
greater than V x I, or 0.24 watts in this 
case, with a margin for tolerance. Here, a 
0.5-watt unit should be used (a 0.25-watt 
unit does not give enough margin). 

Two methods that can be used to inter- 
face an incandescent lamp are shown in 
Figs. 7 and 8. Even the smallest grain-of- 
wheat bulb draws more current than a 
TTL open-collector output can handle, so 
an external transistor (Ql) is used to han- 
dle the load. The TTL inverter controls 
the base of the transistor, thus also con- 
trolling the lamp. The transistor selected 
must have sufficient collector current, 
collector voltage, and collector power- 
dissipation ratings for the lamp being con- 
trolled. In addition, the beta must be high 
enough to saturate the transistor given the 
collector current and the drive capability 
of the inverter. 

In Fig. 7 , we see a regular TTL inverter 
driving an NPN transistor "lamp 
switch." An NPN transistor will conduct 
when the base is more positive than the 
emitter. In this circuit, therefore, the tran- 
sistor conducts and turns on the lamp 
when the TTL output is high. Keep in 
mind that TTL outputs are not designed to 
supply current, so the base current for Ql 
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that's available in this mode is limited. 

A more common circuit is shown in 
Fig. 8. Here we use a PNP transistor as the 
lamp switch. Such a transistor will con- 
duct when the base is more negative than 
the emitter. The inverter is an open-collec- 
tor type, so it will ground the base of Ql 
when the output is low. Under that con- 
dition, the emitter is at + V and the base is 
close to ground, so the the transistor con- 
ducts. When the output is high, however, 
the transistor is open-circuited, so resistor 
Rl keeps the base at essentially the same 
voltage as the emitter. Under that con- 
dition, the transistor does not conduct and 
the lamp is off. 

Interfacing relays 

Relays and solenoids can present spe- 
cial interfacing problems for digital elec- 
tronics. Relays are electromechanical 
switches that are used to control high volt- 
ages and/or high currents. A relay con- 
sists of a coil electromagnet that activates 
a set of switch contacts. A solenoid is a 
device used to move or actuate mechan- 
ical objects. It consists of a hollow coil in 
which a movable core is placed. When 
current flows in the coil, a magnetic held 
is created that suddenly draws the core 
into the coil. 
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FIG. 9— AN OPEN-COLLECTOR TTL INVERTER 
can be used to directly control a relay or a sole- 
noid ft the device's current requirements are low 
enough. 

Figure 9 shows a method for interfacing 
relays and solenoids to digital circuits. 
The relay/solenoid coil is connected as the 
load between + V and the output of an 
open-collector TTL device. When the 
TTL output is low, current flows through 
the coil and it is energized. Since the 
relay/solenoid is actuated when the TTL 
output is low, a high input to the inverter is 
required to actuate the relay/solenoid. 

A diode, Dl, is placed in parallel with 
relay coil in Fig. 9 to solve a special inter- 
facing problem: "inductive kick." When 
an inductor is energized (current passes 
through the coil), a magnetic field builds 
up around the coil. If the flow of current is 
suddenly interrupted, the collapsing field 
creates a high-voltage spike that can 
damage electronic components. In digital 
circuits, the pulse from that inductive kick 
can upset circuit operation even when it 
does not destroy the components. Placing 




FIG. 10— FOR RELAYS WITH CURRENT require- 
ments that exceed 30-40 niA. this interfacing 
circuit can be used. Diode D1 is used to keep the 
level of any Inductive spikes to less than 0.7- 
volt. 




FIG. 11— THE USE OF A DARLINGTON PAIR al- 
lows a TTL inverter to control a relay or solenoid 
with very high current requirements. 

the diode in the circuit as shown will clip 
any spikes to 0.7- volt. 

The above method is only appropriate 
for use with relays that have current re- 
quirements of 30-40 mA, or less, and as 
such compatible with the capability of 
open-collector TTL devices. Two alter- 
nate methods of interfacing a relay or sole- 
noid with higher current requirements are 
shown in Figs. 10 and II. 

Figure 10 uses a single transistor (Ql) to 
act as an electronic switch to control the 
relay or solenoid. The collector-emitter 
path of Ql is in series with the coil, so the 
re lay/ solenoid will become energized 
when Ql is turned on. That situation oc- 
curs when the base of Ql (an NPN tran- 
sistor) is more positive than the emitter. 
Since the base of Ql is connected to a TTL 
output, the relay or solenoid is energized 
when the output is high. In some cases, a 
pull-up resistor is used between the TTL 
output and + V. 

As in the previous case, a diode "spike 
suppressor" shunts the coil. A 1000- volt 
(PI V), I -amp, 1N4007 diode is suitable for 
that application. 

The value of resistor RI depends upon 
the gain of Ql (beta) and the required 



collector current. In most +5-volt DC 
circuits, 2700 ohms is used for all but the 
lowest -gain transistors. 

The circuit of Fig. 11 is used for sol- 
enoids and high-current relays. Tran- 
sistors Ql and Q2 form a Darlington pair. 
That circuit provides very high beta gain, 
as the overall beta is the product of the 
beta's of the two transistors. 

Interfacing the 555 

The 555 is an 1C timer that has achieved 
widespread popularity. It can be used to 
output either a single pulse or a string of 
pulses. Its output (pin 3 when the device is 
housed in its usual 8-pin DIP) is capable 
of sinking or sourcing up to 200 mA of 
current. 

Figure 12 shows a simple method for 
interfacing LED's, lamps, or relays, 
providing that they have current require- 
ments of less than 200 mA. This circuit is 
"left-handed" in that the relay, LED, or 
lamp is energized when the 555's pin 3 
output is low. 
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FIG. 12— AN LED, LAMP, OR RELAY (as shown), 
with a current requirement of less than 200 mA, 
can be interfaced directly with a 555 timer. 
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FIG. 13— A 555 TIMER CAN BE ACCIDENTALLY 
retrlggered It noise is applied to its output termi- 
nal. To prevent that from happening, up to three 
diodes can be connected in series with the out- 
put, as shown. 

Sometimes, a 555 is accidentally re- 
triggered by circuit noise applied to the 
output terminal. Such noise is especially 
likely when inductive loads such as relay 
coils are driven, If that is a problem, then 
up to three lN4000-series silicon diodes 
can be connected in series as shown in 
Fig. 13 to isolate the output of the 555. 

In the next installment in this series, we 
will turn our attention to one of the build- 
ing blocks of digital circuits, the basic 
flip-flop. At that time, we will discuss £ 
basic flip-flops, including the reset-set !< 
(RS) flip-flop, clocked RS flip-flop, and 3 
the master-slave flip-flop. R-E Sfi 



65 



Robotics 



o 

z 
o 
tr 
\- 

o 

111 

—I 

LU 

6 

D 
< 



Getting started in robotics 



THE WORD "ROBOT CONJURES UP 

many different images in people's 
minds; everything from Hol- 
lywood's lovable creations to the 
monstrous machines that many 
once believed would someday 
take over the Earth. Regardless of 
what you the think of them, they 
are everywhere today. For in- 
stance, your car was probably as- 
sembled and inspected for defects 
on a robotic assembly line. 

Even so, the number of prob- 
lems found in new cars tells a lot 
about the state of robotics tech- 
nology. Robots are prone to make 
many mistakes; after all, look at 
who created them! However, 
those system miscalculations are 
not the same misjudgments of 
which man is so often guilty. They 
are, instead, problems that arise 
due to the limitations of the tech- 
nologies involved. Today, the field 
of robotics is where personal com- 
puters were in the mid-1970's. 

Our purpose 

In this column, we'll try to keep 
you up to date on the latest hap- 
penings in robotics field. We'll 
also cover several technical topics 
and look at numerous robotic de- 
vices that you can build. You'll re- 
ceive instructions on building a 
robotics laboratory, an intelligent 
platform, and an ultrasonic vision 
system. 

We'll include indepth product 
reviews of the various robots. And 
you'll have the opportunity to read 
about those products before you 
see them anywhere else. And 
since the field is still in its infancy, 
believe it or not, you can make a 
significant contribution through 
personal research. As a reader of 
Radio-Electronics, you are used to 
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participating in new technologies. 
For example, the first construction 
details for a personal computer 
appeared in these pages. 

Personal robots 

About two and a half years ago, 
personal robots came to the atten- 
tion of consumers through the in- 
troduction of RB Robot Corp.'s 
(14618 W. 6th Ave., Golden, Colo- 
rado) small cylindrical rover, the 
RB-5X. That microprocessor-based 
unit could directly execute BASIC 
programs entered by the user from 
a remote terminal. Several design 
changes have occurred since its in- 
troduction, including the addition 
of an ultrasonic range finder and a 
somewhat articulated arm. 

Shortly thereafter, U.S. Heath 
Co. (Benton Harbor, Ml 49022) in- 
troduced its HERO-1 (see Fig. 1). 
Both the Heath and RB products 
showed that there was considera- 
ble interest in building and experi- 
menting with intelligent vehicles. 
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Some time after HERO and 
RB-5X made their debut, a new 
company headed up by Atari's 
founder, Nolan Bushnell, intro- 
duced the TOPO robot. That unit 
was much taller, with a more 
human-like appearance; but its 
limited capabilities and non-exis- 
tent third-party support kept it 
from reaching its full potential. To- 
day, Heath's HERO is said to be 
leading in sales, with a rumored 
8000 machines in existence. 
However, the field is constantly 
widening. 

Industrial robotics 

Although the public views the 
robotic production line as merely a 
collection of mechanized arms, 
the industry is having a love affair 
with those mechanical marvels. 
Assembly-line robots are usually 
supplied materials via a system of 
intelligent, roving, driveriess vehi- 
cles. Those vehicles are built using 
a combination of technologies, in- 
cluding mechanical engineering, 
electronics engineering, and com- 
puter science. 

From those fields come the de- 
sign of the various robot parts. For 
example, mechanical engineering 
provides the body structure, the 
wheeled mechanics, and the arm 
linkages. Electronics engineering 
contributes the control circuitry 
and various sensory devices 
needed to help make the robot 
system interact with its environ- 
ment. 

The sensors include sonic dis- 
tance-measuring systems, tactile 
sensors for finger tips, wheel- 
position feedback sensors based 
on optoelectronic or Hall-effect 
technologies, etc. Computer sci- 
continued on page 70 
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PC Service 



As anyone who has ever tried knows, 
one of the most difficult tasks in building 
one of the many construction projects fea- 
tured in Radio-Electronics is making the 
PC board using just the foil pattern 
provided in the article. True, all sorts of kits 
and things are sold to let you lift a foil 
pattern from a magazine page. But, while 
some of them do work, most of them don't. 
What usually happens is that you wind up 
copying the artwork by hand. 

Well, we're doing something about it. 

We've moved all the foil patterns to a 
new section of the magazine. They'll be 
printed by themselves, full sized, with 
nothing on the back side of the page. 
What that means for you, is that the 
printed page can be used directly to pro- 
duce PC boards! 

Actually the method you'll need to use 
to etch directly from printed artwork is a 
little bit different from the one you're prob- 
ably used to using to produce PC boards, 
but we've done some testing and it works! 



In order to produce a board directly from 
the magazine page, you first need to do a 
little bit of work on the foil pattern. The first 
thing to do is remove the page from the 
magazine and carefully inspect it either 
under a good light or on a light table. As a 
matter of fact you should really do both of 
those since each one will show up dif- 
ferent kinds of imperfections in the art- 
work. What you're looking for are breaks in 
the traces, bridges between traces, and in 
general, all the kinds of things you look for 
in the final etched board. You can clean up 
the published artwork the same way you 
clean up you own artwork. Drafting tape 
and graphic aids can fix incomplete traces 
and doughnuts, and you can use a hobby 
knife to get rid of bridges and dirt. 

Once you're satisfied that the artwork is 
clean, take a little bit of mineral oil and 
carefully wipe it across the back of the 
artwork. Don't get any on the front side of 
the paper (the side with the pattern) be- 
cause you'll contaminate the sensitized 



surface of the copper blank. (If you do 
contiminate it, you won't notice anything 
when you make the exposure, but when 
you develop the board, the oil can act just 
like resist and keep the developer from 
dissolving the unwanted resist on the 
board. 

After the oil has "dried" a bit— patting 
with a paper towell will help speed the 
process — place the pattern front side 
down on the sensitized copper blank, and 
make the exposure. 

The mineral oil is optional, but it does do 
two things for you. It makes the paper 
much more transluscent and it makes the 
foil pattern appear darker. A successful 
exposure depends on having as much 
contrast as possible in the exposure mask 
and that's exactly what the mineral oil 
does. 

Even though the mineral-oil treated pa- 
per is transluscent, it's still not anywhere 
as clear as lithographic film (which is 
what's normally used in producing PC 
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PC Service 



boards). Thai means that you're going to 
have use a longer exposure time than you 
are probably used to. 

We can't tell you exactly how long to 
make the exposure time, because we 
don't have any idea what kind of light 
source you use. A simple rule of thumb is 
to figure that there's a 50 percent increase 
in exposure time over lithographic film. 
But that doesn't necessarily mean you'll 
need a 50 percent increase. If you're used 
to taping up a pattern on mylar sheets, 



you'll find that rubbing the paper with min- 
eral oil makes it just about as t ran si u scent 
as mylar. 

Note that sensitizers vary as well. Min- 
eral oil isn't as transparent to ultraviolet 
light as it is to other parts of the spectrum. 
If your sensitizer wants to see ultraviolet, 
you may find using mineral oil to be more 
trouble than it's worth. 

You'll have to experiment to lind the 
best method to use with the chemicals 
you're familiar with. And once you find it, 



stick with it. Don't forget the "three C's" of 
making PC boards — care, cleanliness, 
and consistency. 

Finally, we would like to here how you 
make out using our method. Write and tell 
us of your success, and failures, and what 
techniques work best for you. Address 
your letters to: 

Radio-Electronics 

Department PCB 

200 Park Avenue South 

New York, NY 10003 
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Do-it-yourself test instruments 



THE MORE EXPERIENCED YOU BECOME 

in electronics design, the more 
you depend on test equipment. 
While there are commercially 
available devices designed to test 
just about any kind of parameter 
you can think of, many designers 
wind up building their own test 
instruments to do quick-and-dirty 
tests on the breadboard. And the 
simpler the parameter, the more 
likely the test instrument used will 
be something home-grown. 

If you're dealing with digital de- 
sign, things like logic probes and 
pulse stretchers are more likely to 
be products of your own imagina- 
tion. Logic probes are easily built. 
At the most basic level, all that's 
needed is an LED and a resistor. 
You can, of course, add "bells and 
whistles" like high and low tone 
generators, but the simplest cir- 
cuit will do the job just as well. 

Pulse stretchers are more com- 
plex to design, although a per- 
fectly workable one can be built 
from a handful of parts. Which 
parts you use is up to you. Once 
you understand the theory, trans- 
lating it into practice is simple. 
Pulse stretchers are really two-part 
circuits. 
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Pulse stretcher circuits 

Figure 1 shows a basic pulse 
stretcher circuit. The first half is an 
input section that detects the 
pulse and triggers the second half 
of the circuit, a pulse generator. 
The factors to keep in mind when 
designing such circuits are the 
same ones you should consider in 
the design of any other circuit: 
The circuit should not affect the 
unit under test; its input imped- 
ance should be at leastl megohm; 
it should operate over a wide volt- 
age range, and it should be able to 
draw power from the unit under 
test. 

The circuit in Fig. 1 is a good 
example of a simple pulse 
stretcher that meets all the criteria 
we've listed. It can be assembled 
from leftover parts in your circuit. 

The input section is a single in- 
verter, lC1-a. When a positive 
pulse appears at its input, an 
equivalent negative pulse is gener- 
ated at its output. That discharges 
the capacitor through the diode, 
D1, and causes the output of the 
second inverter to go high. The 
inverter at the input reverts to its 
original state as soon as the input 
pulse ends, but D1 prevents the 
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capacitor from charging up again 
through the input. The capacitor 
has to charge through the resistor 
in a time equal to the familiar for- 
mula T = RC. 

You should recognize the sec- 
ond half of the circuit as a one- 
shot. If you so desired, you could 
even eliminate the second inverter 
and drive the LED directly from the 
input section. However, the out- 
put section of the pulse stretcher 
follows the same calculations: T = 
RC. 

You can also use a 555 as a pulse 
stretcher... just set it up as a one- 
shot and you're in business. But 
you may find the inverter version 
shown here a bit handier, since 
there's always a spare logic gate or 
two left on the breadboard. In any 
event, once you understand the 
theory, it's easy to put together a 
pulse stretcher. 

You've probably noticed that the 
circuit is set to detect only positive 
pulses applied to its input. Detect- 
ing negative pulses is just as easy. 
Two ways of accomplishing that are 
by adding another inverter to the 
input section, or by reversing the 
resistor and capacitor connec- 
tions. If you go the latter route, 
remember to flip the diode around 
and tie the LED anode to +V in- 
stead of ground. 

A full-blown pulse detector 
would be able to detect pulses of 
either polarity, and the output 
pulse should give some indication 
of the width of the input pulse 
you're detecting. Designing a cir- 
cuit that does all that isn't really £ 
difficult; you can easily do it your- [< 
self. And if there's enough inter- » 
est, I'll do it here. R-E ™ 
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ROBOTICS 



continued from page 66 



ence provides the software to con- 
trol and use all the sensors to 
effectively control the wheels and 
appendages. 

Almost any intelligent system 
can qualify for the term robot. 
What's meant by 'intelligent sys- 
tem" is a fully integrated mechan- 
ical/electronic machine that has 
the ability to perform a seemingly 
intelligent task. An example of that 
is the increased use of automatic 
machine-vision systems that man- 
ufactures are using to detect sub- 
tle flaws in the workmanship of the 
mechanical arms. 

Such vision systems use lots of 
electronics and some pretty so- 
phisticated software routines to 
imitate the eye of a trained inspec- 
tor. Those systems are slower than 
their typical human counterparts, 
but the precision achieved far sur- 
passes that of the human inspec- 
tor. And their overall output is 
constant. 

The industrial future 

Industrial robots have been 
around for several years, although 
the technology is considered to be 
in its infancy. While some man- 
ufacturing processes are auto- 
mated, several thousand other 
tasks remain mostly manual oper- 
ations. And although many univer- 
sities and several corporations are 
involved in the study of robotic 
systems, there's still plenty of re- 
search not being done. 

The price range for a typical arm 
system can be in tens of thousands 
of dollars. One factor that keeps 
costs high has to do with the 
power that's required to do the 
work. It's not easy to design 
powerful mechanized muscles. 

Recent advances in what is 
called "light industrial" robots 
(those with limited capability) 
have driven the cost down. But, 
those robots were never intended 
for home use. 

But what should a home robot 
do? That's a question that has been 
around even before the personal- 
robotics field emerged. And it's 
just one of the questions that we'll 
answer in the coming months. R-E 
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SUBSCRIPTION TV MANUAL. This infor- 
mation packed book details the methods 
used by subscription TV companies to 
scramble and descramble video signals. 
Covers the Sinewave, Gated Pulse, SSAVI 
system, and the methods used by most cable 
companies. Includes circuit schematics, the- 
ory, and trouble shooting hints. Only $12.95 
plus $2.00 first class P&H. ELEPHANT 
ELECTRONICS INC., (formally Random 
Access) Box 41770-R, Phoenix, AZ 85080 
CIRCLE 120 ON FREE INFORMATION CARD 




THE MOST EXCITING KIT YOU WILL EVER 
BUILD The model WAT-50 miniature FM 
transmitter uses a 4-stage circuit NOT to be 
confused with a simple wireless microphone. 
Up to 1 mile range. So sensitive, it will pick-up 
a whisper 50 feet away! Use with any FM 
radio. Complete kit only $29.95 tax incl. 
FREE SHIPPING. DECO INDUSTRIES, Box 
607, Bedford Hills, NY 10507. (914 
241-2827. 
CIRCLE 127 ON FREE INFORMATION CARD 




APPLIANCE REPAIR HANDBOOKS— 13 

volumes by service experts, easy-to- 
understand diagrams, illustrations. For major 
appliances (air conditioners, refrigerators, 
washers, dryers, microwaves, etc.), elec. 
housewares, personal-care appliances. 
Basics of solid state, setting up shop, test 
instruments. $2.65 to $5.90 each. Free 
brochure. APPLIANCE SERVICE, PO Box 
789, Lombard, IL 60148. 1 -(3 12) 932-9550. 

CIRCLE 84 ON FREE INFORMATION CARD 




FREE CATALOG OF HARD-TO-FIND 
TOOLS is packed with more than 2000 quali- 
ty items. Your single source for precision 
tools used by electronic technicians, engine- 
ers, instrument mechanics, schools, labora- 
tories and government agencies. Also con- 
tains Jensen's line of more than 40 tool kits. 
Send for your- free copy today! JENSEN 
TOOLS INC., 7815 46th St., Phoenix, AZ 
85040. (602) 968-6231. 

CIRCLE 115 ON FREE INFORMATION CARD 




CALL NOW 
AND 

RESERVE 
YOUR SPACE 



• 6 x rate $650 per each insertion. 

• Reaches 225,016 readers. 

• Fast reader service cycle. 

• Short lead time for the placement of 
ads. 

• We typeset and layout the ad at not 
additional charge. 

Call 212-777-6400 to reserve space. 
Ask for Arline Fishman. Limited num- 
ber of pages available. Mail materials 
to: mim-ADS. RADIO-ELECTRONICS, 
200 Park Ave. South, New York. NY 
10003 
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TEST COMPONENTS IN CIRCUIT, POWER 
OFF WITH THE NEW HUNTRON R TRACK- 
ER S 2000. Revolutionary Huntron Trackers 
find shorts, opens, leakage and bonding 
problems in analog, digital and hybrid compo- 
nents. Test capacitors, logic circuits, op 
amps, transistors and more An excellent 
troubleshooting tool that finds the faults 
scopes, DMM's and logic analyzers miss. 
Tracker prices start at 8995.00 For nearest 
distributor, call 1-800-426-9265. HUNT- 
RON INSTRUMENTS, INC., 15123 Highway 

99 North Lyrmwood, WA 98037. 
CIRCLE 272 ON FREE INFORMATION CARD 




ZENITH SSAVI DESCRAM8LERS only 
$169; GATED PULSE & SINEWAVE de- 
coders S199 each. Reconditioned. Original 
equipment for UHF chs. 23,27,31, 
48,50,51,54.57.60,67.68 etc. Quantity dis- 
counts. Surplus Cable TV equipment: Jerrold 
SE-3, Oak N-12, Zenith Z-Tac, Hamlin 1200, 
etc. Catalog $1. 10 days satisfaction guaran- 
tee & 90 day warranty. AIS SATELLITE, P.O. 
Box 1226-E, Dublin, PA 18917. 
1-800-643-2001 or 215-249-9411. 
CIRCLE 260 ON FREE INFORMATION CARD 




R&D SHEET METAL WORKER new multi- 
purpose machine now with 6" male dies and 
removable female dies. A complete R&D in- 
house shop at l/3rd the cost. Over (1500) 
worldwide industrial/government'educa- 
tional. Call today— TELEX 4996168 POC 
NPT, PACIFIC ONE CORP., STEK542513 
Superior Ave., Newport Bch., CA 92663. 
(714) 645-5962. 
CIRCLE 118 ON FREE INFORMATION CARD 






MAKE NOtSE-FREE RECORDINGS. The 
P-522 Tape Noise Reduction uses 2:1 com- 
panding to increase headroom while reducing 
tape hiss for a 30 dB improvement over nor- 
mal recording. The kit (P-522-NR) is only $79 
and the assembled (P-522-NRA) S139. 
PHOENIX SYSTEMS, INC-RE, P.O. Box 
338-b, Stone Mountain, Ga. 30086 or call 
(404) 934-9626. M'C& VISA welcome. 
CIRCLE 69 ON FREE INFORMATION CARD 



MODEL 502 PRECISION PANAPRESS. 

Less than 6 pounds, standing only 7 inches 
high, this hand arbor press exerts pressure up 
to a quarter- ton. Pa na press is ideal for press- 
ing bearings, sleeves or collars, forming and 
assembling small parts, punching, riveting, 
broaching, staking and dozens of other oper- 
ations. Only $65.95. See your dealer or con- 
tact: PANAVISE PRODUCTS INC., 2850 
East 29th Street, Long Beach, CA 90806. 
(213) 595-7621. 
CIRCLE 256 ON FREE INFORMATION CAHD 



SATELLITE TELEVISION RECEIVER 

SEMI KIT with dual conversion downcon- 
verter. Features infrared remote control tun- 
ing, AFC, SAW filter, RF or video output, 
stereo output, Polorator controls, LED chan- 
nel & tuning indicators. Install six factory as- 
sembled circuit boards to complete. Semikit 
$300.00 . Completed downconverter add 
$100. Completed receiver and downcon- 
verter add $150. JAMES WALTER SATEL- 
LITE RECEIVER, 2697 Nickel, San Pablo, 
CA 94806. Tel 415-724-0587. 
CIRCLE 124 ON FREE INFORMATION CARD 
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ELECTRO IMPORTING CO. CATALOG. 

This reprint of the historic 1 76-page catalog 
No. 20 gives you an accurate look at the stale 
of electronics in 1918. Contains everything 
from a Zinc Spark Gap to a 1 000-Mile Receiv- 
ing Outfit. You can get your own copy of this 
modern antique, profusely illustrated, for only 
$4.95 plus $1 .00 P&H. Order yours from R-E 
BOOKSTORE, Radio-Electronics, 200 
Park AvBnue South, New York, NY 10003. 



THE WIRELESS TELEPHONE TRANSMIT- 
TER model WTT-20 is only the size of a dime. 
yet transmits both sides of a telephone con- 
versation with crystal clarity. Completely au- 
tomatic Uses power from the telephone line 
itself. Never needs a battery! Up to V* mile 
range. Use with any FM radio. Complete kit 
only $29,95. Tax included. 
FREE SHIPPING. DECO INDUSTRIES, Box 
607, Bedford Hills, NY 10507. (914) 
241-2827. 
CIRCLE 127 ON FREE INFORMATION CARD 




CALIFORNIA-DC REGULATED SWITCH- 
ING POWER SUPPLY + 5v dc (a 5 amp + 
I2vdc(a 2.8 amp + 12v dc (g 2 amp -12vdc 
(6 .5 amp 115-230V ac input, fused. EMI fil- 
tered. Removable DC Power Harness and 
Schematics included. 7.4" x 6.2" x 1.7" ht. 
Visa'MC'M.O./check; when clears. $37.50 
ea. (Free shipping in U.S.) 1-800- 
327-7182/305-830-8886. POWER PLUS, 
130 Baywood Ave., Long wood, Fl. 32750. 
(Call for quantity price). 

CIRCLE 125 ON FREE INFORMATION CARD 
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Putting the 5101 to work 

there's a kind of natural law Gov- 
erning the development of new 
electronic equipment. As the revi- 
sion numbers on the boards go 
up, the amount of power drawn by 
the unit goes down. Something 
that starts life needing 86% of the 
output of the TVA usually winds 
up, a couple of revisions later, one 
tenth the size and running on 
barometric pressure! 

Much of that progress is due to 
more efficient design, custom 
ICs, and microprocessors. But the 
major factor is the continuing evo- 
lution of CMOS technology. 

The 5101 was an early entry into 
the low-power CMOS market. 
When it first appeared, most de- 
signers were knocked out of their 
socks by its low-power charac- 
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teristics, and its guarantee to re- 
tain data at a low-power figure. Al- 
though technology has gone 
beyond the 5101, knowing how to 
use its low-power feature is still 
important. 

Memory control 

Although the data sheet for the 
5101 gives the impression that 
using its standby feature is as easy 
as putting the right voltage on pin 
17, there's a bit more to it than that. 
To be sure that your data doesn't 
disappear in the standby mode, 
there are four hard-and-fast rules 
that must be followed closely and 
in a certain order: 

• The IC has to be locked in the 
read mode. 

• The address lines have to be sta- 
bilized. 

• All inputs and outputs must be 
turned off. 

• The transition to standby power 
has to be glitch-free. 

Locking the IC in the read mode 
is important, but often over- 
looked. Remember that you can 
write to the 5101 when r/w is 
brought low. That line is also 
brought low when system power is 
disconnected. But if another line 
stays active for any time after that, 



a phony-baloney write is gener- 
ated. That means that the next time 
the circuit is powered up, you'll 
find some of the data overwritten. 
There are two ways we can guard 
against that. One way is to lock the 
operation of pin 19, chip enable, to 
the power-down procedure. The 
other way is to directly control the 
r/w pin, and synchronize it to the 
transition to standby. 

Control synchronization 

If you lock the device in read by 
directly controlling the r/w pin, 
the address lines must remain un- 
changed. However, the more tra- 
ditional way is to completely 
disable the IC. Then, what's going 
on with the address bus is irrele- 
vant. 

The same thing applies to the 
I/O. Disabling the entire IC, natu- 
rally, disconnects the IC from the 
I/O bus. However, if things are 
done differently, you'll have to de- 
sign a circuit that first disconnects 
the memory from system I/O. The 
outputs are no problem since the 
5101 has a separate control (pin 18) 
to three-state the output. But a 
buffer arrangement of some type 
is needed for the inputs. 

The last rule, and the last opera- 
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NEW KIND OF MAGAZINE FOR ELECTRONICS PROFESSIONALS 
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OPTICAL CHARACTER 
RECOGNITION 

Keeping Up With The State Of The Art 



YOU CAN ADD 
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PUBLICATION 



It May Not Be As Difficult As You Thought 



NOTCH BYPASS 

Now You Can Use Both Sides Of A Disk 



ZORBA 

PORTABLE COMPUTER 

THE EXPERTS' 
CHOICE 



FEATURES: 

• 9" GREEN OR AMBER CRT 

• 19 INDEPENDENT 55 PROGRAM- 
MABLE FUNCTION KEYS 

• TWO 400K DSDD DRIVES 

• 64K BYTES 200 NS RAM 

• C BASIC COMPILER 

■ IEEE 488 BUS MASTER PORT 

• 24.6 LBS 

• CPM 2.2 OPERATING SYSTEM 

• M80 (L80. LIB80. CREF80) 

• SOURCE CODE OF THE BIOS 
PLUS UTILITIES 

• DATA COMMUNICATIONS 
SETUP PACKAGE 

• SERIAL & PARALLEL 
PRINTER PORT 

• DATA COMMUNICATION PORT 



$849.00 

W/O Bundle 




BUNDLED WITH 
WORDSTAR, MAIL MERG, SPELLSTAR, 
DATA STAR, REPORTSTAR, CALCSTAR 



DEALER INQUIRIES INVITED 



OPTIONS: 

• 16 BIT 256K RAM UPGRADE 
(8088 CPU) $600.00 

• 800K DSQD 96TPI DRIVES 
$200.00 

• COMPOSITE VIDEO OUTPUT 
$100.00 

• SOFT VINYL CASE $25.00 

• TUTOR KIT; $15.00 

(CPM. WORDSTAR. CALCSTAR) 

• SCHEMATIC SET $10.00 
■ 10MB HARD DISK DRIVE 



VISA/MC 



$1049.00 



With Bundle 



General Specifications 
ZORBA is the lowest cost full featured 
portable computer. This light weight com- 
puter is ruggedly packaged in a conve- 
nient carrying case. The case surrounds 
a strong inner chassis which further pro- 
tects the Z8QA based computer with its 
two double sided double density disk 
400K drives, large easy to read 9" 
display screen and well designed 
detachable keyboard. 



ZORBA uses CP/M. the industry standard 
operating system, which means lhat a 
wide range of existing software is readiiy 
available to (he user. 



The ZOHBA users manual covers opera- 
tion of the unit, all supplied software and 
all interface and internal information. A 
system diskette is supplied with all 
system files and utilities. A second 
diskette contains the sources for all ZOR- 
BA software including BIOS, SETUP. 
FORMAT, and PATCH. 



Keyboard 

Keyboard commurtcales serially with CPU 

Detachable with 2 foot coiled cord 

95 keys in standard QWERTY format 

13 Key Numeric pad 

Independent Caps Lock and Shift Lock 

55 Software programmable function keys 

All keys auto-repeat after 1 second delay 

All Standard cursor and terminal control 

keys 

Disk System 

Controller: 
Drives: 



W0 1793 

5.25 Double Sided, 

Double Density, 400K 

48 TPI 



Built-in disk interchange formats: Xerox 
820 (SD. DD). Kavcomp (DD), DEC 
vT-180 (SD), Osborne (SD) and IBM-PC 
(eg. CPMJ86) and Televideo 802 
[Read/Write and Format compatibility) 
(Expandable to 61 Formats) 



Specifications 
General Mechanical 
and Electrical 

Width -17 5 inches (44.45 cm) 
Height - 9.0 inches (22.86 cm) 
Depth -16.0 inches (40.64 cm) 
Weight -24 6 pounds (1 1 .1 Kg) 
Power -BO-130 VAC or 190-245 VAC 
50/60 Hz 
170 watts max 

Display 

Display Tube: 
9' diagonal. Green or Amber 
High resolution display circuitry 
60 Hz refresh rate 

Display Formal: 
25 lines x 80 columns 
5x7 Character Font with lull descenders 
128 ASCII Characters 
6x9 32 Characters Graphic Font 
2K Memory Mapped Display Buffer 
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130 Bay wood Avenue. Longwood, Florida 32750 
305-830-8886 800-327-7182 



CPU Board 

Z80A CPU running at 4 Mhz wilh 

no wait states 
64K bytes of 200 ns RAM (5BK after 

CP/M loaded) 
1 6K bytes of EPROM (2732) 

can be switched in and out by software 

12K available tor user EPFIOMS 
6275 CRT controller, DMA driven 
1793 Floppy disk controller, SMC data 

separator 

Bipolar proms configure 10 addresses 
Fully structured interrupts prioritized by 

bipolar proms 

Interfaces 

■ Full asynchronous RS232 port wilh 
modem control. Baud rates and data 

translation and protocol programmable 

• Full asynchronous full duplex RS232 
port with hardware handshake [for 
printers). Baud rates and protocol 
programmable. (Serial Printer Port) 

• One 8 Bit parallel port with indepen- 
dent strobe and ready lines. Supports 
Centronics interface with an available 
adaptor cable. 

• IEEE 488 Bus Master Port (ie: General 
Purpose Instrumentation Bus) not Soft- 
ware Supported. 

> 21 Standard Software Programmable 
Baud Rates: 45.5 to 19,200 BPS 
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ON THE COYER 

Optica! Character Recognition (OCR) has come a long way since its 
inception. We now see a form of it in daily use at grocery 
checkouts with Uniform Price Codes. Our cover shows the Desk- 
Top unit from DEST, Inc. See page 8. 

NEXT MONTH 

DIGITIZING TABLETS 

Inputting without a keyboard isn't new but technological 

changes have been making it better. 

CASSETTE-TO-CASSETTE INTERFACE 

This simple construction project will take the drudgery out of 
tape copying for you. 

DELUXING THE RADIO SHACK COLOR COMPUTER 

Making your low-cost unit perform like a top-dollar investment. 
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EDITORIAL 



Language: A tool for communication. 



■There's an old saying among writers, "Write to express not to impress." 
One of the first things that technical writers learn, is that the first time you 
use a new technical term, you explain it. If you aren't communicating, no 
matter how well-written the piece may be, it's worthless. 

We who are involved with computers are often guilty of the same kind of 
sin. We know what we mean, we know what we want to say, but we 
sometimes forget who it is that we're talking to. And if we use words, terms 
or expressions that our listeners do not understand, we are not 
communicating. 

These "special words" that are indigenous to a specific field, are called 
"jargon." And they exist in every trade there is. Among the practicioners of 
that trade, the words are well understood, but to an outsider, they might as 
well be a complex foreign language. 

While they form a sort of "spoken shorthand" to people within a given 
field, they only serve to confuse those who are neophytes. If you're out to 
impress people with your knowledge, you can sprinkle jargon into 
everything you say and when you see the utter confusion on their faces, you 
can mentally pat yourself on the back and remind yourself about how 
positively brilliant you are! 

But rest assured that there are others — many others — who know a good 
deal more about computers than you do, and are capable of leaving you 
confused as well. 

How much better to make certain that what you say is understood by 
everybody present. For one thing, it's only polite. For another, you'll be 
communicating. And if you really have something to say it will be 
understood and appreciated by all. Those who are truly secure in their own 
knowledge don't feel that they have to impress anybody 

So of course, they make a much better impression! 
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LETTERS 



Out Of Warranty 

After I hit the necessary break-in 
milease on my car, I finally sot to 
floor the accelerator and see what 
it could do. Now, finally my 
computer has passed the warranty 
date. Does this mean that at last I 
can open 'er up and start 
modifyins some of the innards 
without having to worry? — Tony 
Richards, Corpus Chnsti, TX. 

It's not the same thins at all, 
Tony Up until that warranty point, 
should anything have gone wrong, 
you could have brought your 
computer back for factory 
service — provided you had not 
opened it up. Now that the date 
has passed, anything that goes 
wrong, either with or without your 
help, is on your own shoulders 
and pocketbook. Good luck. 

Glitch! 

In the April, 1985 Issue of 
ComputerDigest there appear to 
be some mistakes in the program 
for "Resonant Circuit Design." One 
error was corrected by changing 



line 420 as follows: 

420 
T = SQR((Z*((9*D) + (10*G)))/D) 
was published. 

420 
T = SQR((Z*((9*D) + (10*G)))/D/D) 
is correct. 

Also, line 100 should end with a 
quotation mark (") like line 90, and 
in line 140 the semicolon after CLS 
should be a colon. There should 
be a space between GOTO and 
90. In line 220, delete the comma. 
And while line 450 is not wrong, I 
would recommend a space 
between the first quote-mark and 
the word IS. 

After making these changes, the 
program ran quite well. — Jack 
Ivers, Westwood, MA. 

Thank you Jack. We've received a 
few calls and letters on that one, 
and your information certainly 
helped. We really appreciate it 

Dear Abie? 

My girl friend left me for another 
guy who is loaded with money, 
and I can't get her out of my mind, 



What can I do? — Ken Harwood, 
Hiio, HI. 

Ken, I think you must have written 
TWO letters and put them in the 
wrong envelopes. I'm realty 
curious to see how "Dear Abie" 
answers the one intended for us! 

Computer Operator? 

What exactly constitutes a 
"computer operator?" Granted, the 
guy who can write his own 
software and run it is a computer 
operator But if this is true, how 
about the man who buys ready-to- 
use software and just runs it on his 
home computer? Isn't he an 
"operator?" What started all this 
was a friend who just bought a 
new car with a computer control 
in it, and now he's telling 
everybody he's a computer 
operator— Frank Spevins, New 
York, NY 

It seems to be a matter of degree 
Frank. But be tolerant If this makes 
him happy, go along with it It 
doesn't hurt anything, does it? 



COMPUTER PRODUCTS 

For more details use the free 
information card inside the back cover 



SCHEMATIC DESIGNER SYSTEM, the 

DASH-2, is designed for engineers 
using the IBM PC/XT or AT, adding a 
new coordinated set of enhanced, 
mouse-driven editing features. 
DASH-2 capabilities include: 
Tag and drag, which enables the 
user to pick a symbol, a drawing area, 
or alphanumeric field and drag the 
targeted selection across the screen 
while maintaining connections. 

Snap, which allows the user, when 
drawing a circuit connection, to posi- 
tion the cursor in the vicinity of a pin, 
"snapping" the connection in place. In 
the snap mode, when the cursor is 
inside a symbol cell, a pin cursor 
appears on the closest pin. The pin 
cursor jumps from pin to pin as the 
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cursor is moved to locate the desired 
contact pin. 

Area definition, using mouse, 
whereby the mouse is used to locate 
any two opposite comers of the 
desired area. The area boundary is 
displayed in "real time." 



The DASH-2 add-on package 
(model D2-MAP-PC) for the IBM PC is 
priced at $5,980, with the complete 
DASH-2 system (model D2-S45-PC), 
including the IBM PC and printer 
selling for $9,980. DASH-S for the IBM 
XT (model D2-MAP-XT) is priced at 
$6280, add-on-package, and $12,980 
for the complete system (model D2- 
SYS-XT).—FutureNet Corporation, 6709 
Independence Ave., Canoga Park, CA 
91303-2997. 

VIDEO DISPLAY TERMINAL, the 

model ADM 12plus, is a smart editing 
terminal useful for word-processing, 
financial spreadsheets, and other spe- 
cialized applications. The block mode 
terminal is compatible with the Tele- 
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video 925, 950, 912, and 920 terminals, 
and the Lear Siegler ADM 2, ADM 12, 
and trie ADM 31, 
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The terminal features programmable 
cursor keys for word-processing pro- 
grams such as WordStar, a variable- 
format display memory variable-speed 
vertical and horizontal scrolling. The 
model ADM 12plus provides two 
pages of 80/132-column by 24-line 
display memory (plus 25th status line), 
or a choice of wide and long page- 
memory configurations. A four-page 
memory option is also available to 
double the standard memory formats 
and add a 158-coiumn by 48-line 
"Super Page" display- memory format. 

The model ADM 12plus is priced at 
$745.00.— Lear Siegler, Inc/Data Prod- 
ucts Division, 901 East Ball Road, 
Anaheim, CA 91805. 

SPEECH SYNTHESIZER, the Voice 
Master for the Commodore 64, the 
Apple II, II + , and lie (shown), is three 
products in one: a speech synthesizer, 
voice-recognition system, and music 
machine. 
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The Voice Master speaks clearly in 
your own voice, in any language, and 
with any accent. It is basically a digital 
tape recorder To record speech, the 
user uses the command LEARN and 
speaks into the microphone what he 
or she wants the computer to say To 
play back, the SPEAK command is 
used. Up to 64 different words, 
phrases, or other sounds can be in 
memory at one time, and entire vo- 
cabularies can be stored and loaded 
from disk. 

To use the speech-recognition fea- 
ture, the user stores the words or 



phrases to be recognized, using the 
RECOGNIZE command. Voice com- 
mands can be used to change letter 
keys to cursor keys and control cursor 
speed with voice pitch - faster and 
easier than using a mouse or joystick. 
Other applications include voice-acti- 
vated padlocks, telephone dialers, and 
aids for the physically handicapped. 

To use the voice harp, the user can 
compose and perform music in real 
time by humming or whistling. The 
user's voice or whistle pitch will write 
the notes — including duration and 
rests. 

The Voice Master for the Com- 
modore 64 (specify disk or tape) is 
priced at $89.95; for the Apple II, II + , 
or lie, the price is $119.95. The Sound 
Master only with demo disk and 32- 
page manual, is available for $39.95. — 
Covox, Inc., 675-D Conger Street, Eu- 
gene, OR 97402. 

EDUCATIONAL GAME, Torpedo Run, 

is a simulation which presents eight 
historical World War II submarine mis- 
sions in which the player sub 
confronts enemy surface vessels in the 
same sequence as actually occurred. 



24009 Ventura Blvd., Calabasas, CA 
91302. 
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Players can compare their perfor- 
mances against that of the U.S. sub in 
those historic naval engagements. 

Torpedo Run puts the player in the 
role of captain of a diesel electric 
submarine operating in the South Pacif- 
ic. The player is challenged to develop 
good judgment, strategy decisions, 
and battle tactics. Constant on-screen 
display monitors such variables as 
speed, heading, depth, and remaining 
power and torpedo supply and 
provide immediate data on enemy 
vessels. Enemy surface patrols drop 
depth charges. Increasing speed for 
underwater maneuvering risks deple- 
tion of electrical power Surfacing to 
recharge batteries opens sub to attac*. 

It is interesting to speculate on how 
the actual submarine commanders 
might do with this game could they 
reenact the original missions. 

Torpedo Run has a suggested retail 
price of $39.95, — Brainpower, inc., 
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LANGUAGE SERIES, UNKWORD, is 
available for all models of the Atari 
computer, as well as for the Com- 
modore 64 The four programs in the 
series consist of Spanish, French, Ger- 
man, and Italian. UNKWORD uses a 
system based on imagery linking for- 
eign words to acoustically similar 
English words to provide an easy-to- 
remember visual association. Using 
both the computer program and the 
audio cassette, the student can expect 
to learn a basic 400-word vocabulary, 
plus grammar and pronunciation in 
about 10 hours. The suggested retail 
price of UNKWORD is $24.95 for each 
language. — Arrworx Software Compa- 
ny Inc., 150 Main Street, Fairport, NY 
14450. 

EXTENDER BOARD, the model 
3690-20, has test points for all 86 bus 
lines adjacent to the card connector 
for fast troubleshooting. Each line is 
marked for convenient identification, 

The 9.00-inch long by 9.75-inch 
wide board is fabricated of 0.0625- 
inch thick FR4 expoxy-glass laminate, 
clad with two-ounce copper-plated 
bus lines. Bus lines are protected by a 
thick solder-mask coating to prevent 
short circuits during testing. 

Card-edge-connector contacts have 
a 10-micro-inch gold flashing over 
nickel plating, while receptacle con- 
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tacts incorporate 30-micro-inch gold 
inlays. The model 3690-20 is priced at 
$50.70. — Vector Electronic Company 
12460 Gladstone Avenue, Sylmar, CA 
91342. 
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SOFTWARE 
REVIEW 



Dysan's "interrogator." 



■A floppy disk drive is a precision device, Everything, 
from the rotational speed of the floppy disk — called 
the "Spindle Speed" — to the tolerances of the 
mechanism that positions the read/write head is 
measured in minute increments, and everything must 
come together with the same relationships each time 
the drive is used. Whether it's the first access, the tenth 
or the ten-thousandth, the read/write head must take 
exactly the same position(s) every time. 

Insignificant variations in the speed of the disk or 
positioning of the read/write head can prevent a drive 
from reading disk files written earlier in the year, or files 
written by the computer at the next desk: It's the reason 
why disk files written by your office PC won't read on 
your home PCjr, and vice versa. 

To insure that any drive can read the disks written by 
any other drive, floppy disk drives must be maintained 
within a narrow range of tolerance limits. Variations 
from these tolerances are termed misalignment 

Unfortunately ordinary misalignment read/write 
problems which can be rectified by a moderately- 
priced alignment usually appear to the non-technical 
user as a computer malfunction or as a gl itched disk, 
and many a dollar has been wasted on phantom 
computer repairs, just as many a perfectly good disk 
has been glitched attempting to "repair" or "recover" 
from a non-existent glitch. Vet all these problems and 
hassles can be easily eliminated in less than a minute 
by using a software package called Interrogator to 
evaluate a PC's disk drives. 

Interrogator, which is produced by Dysan, the same 
company that manufactures high quality disks and the 
special test disks used by disk drive manufacturers and 
service technicians, consists of two 5'/+ inch disks and 
an instruction manual. One disk contains a self-booting, 
menu-driven control program, the other disk is Dysan's 
Digital Diagnostic Disk (called a DDD), the same test 
disk used by disk manufacturers and service 
technicians. Together, they can evaluate the floppy 
drives of an IBM PC, XT or PC Portable, and can uncover 
potential disk drive problems before they begin to 
seriously affect writing and reading of the disk files. 

To use Interrogator you simply load the self-booting 
control program and then replace the control program 
disk with the DDD disk. The DDD, which runs under 
control of the menu driven software, contains several 
test functions for such things as the spindle speed, 
alignment and positioning of the read/write head, and 
actual reading of test writes, Since most of the checks 



and tests are intended for the service technician they 
are run as individual tests and the results are displayed 
graphically in a form understood by technicians, or by 
someone with an idea of how a disk drive works. For 
the layman there is a menu selection called Auto 
Sequence Tests that automatically steps the drive 
through the tests, displaying the test results in layman's 
rather than technical terms, also indicating by a single 
phrase whether the drive has passed or failed the tests 
(whether the drive is within predetermined tolerance 
limits). Any test result that does not fall within the range 
of the preset tolerance limits is highlighted so the user 
knows what test has failed. 

The screen displays of the Auto Sequence Tests for 
each drive can be printed for side-by-side 
comparisons or for future reference. Interrogator even 
permits the user to type a short comment at the 
bottom of each display prior to printing. 

At each step of the test selection and printing the 
user responds directly to on-screen prompts using only 
the function keys. It takes no technical skill, knowledge 
or even experience with a computer to use 
Interrogator. 

The documentation works on two levels. It ccvers 
the layman's tests and what they represent, then 
progresses through an easily-understood discussion of 
a disk drive's parameters, and finally covers the use and 
interpretation of the technician-oriented checks. 

A menu driven PROGRAM SETUP allows the user to 
change the default conditions of the disk drive's track- 
seek time, head-settle time, read/write retries, and the 
total sides tested: the Auto sequence tolerance limits; 
the program parameters (monochrome or color and 
sound on or off); and to create backup disks with user- 
determined setup values and parameters: As initially 
supplied, Interrogator is configured for a monochrome 
monitor, and while the color display is most decorative, 
it serves no functional purpose. Similarly while it might 
appear there is some need to change the tolerance 
limits, the average user would have no reason to do so. 
While it's possible a disk-service technician might have 
some reason to change the tolerance limits, they are 
best left as they are. Although the use of Interrogator 
almost insures the compatibility of disk files between 
several IBM personal computers, it is also surprisingly 
effective at detecting the cause of intermittent read and 
write failures. For example, the computer on which this 
review was written has had a recent problem with 
intermittent reads and writes from the B; drive. 
Interrogator disclosed that the drive was sluggish and 
out of tolerance when the computer was first turned 
on, but after several disk operations — what is called 
"exercising the drive" — the drive "pulled in." Knowing 
what was wrong, by exercising the B: drive until 
Interrogator showed all parameters to be within the 
accepted tolerance range, it was possible to avoid 
defective reads and writes until the computer could be 
freed for overhaul of the disk drives. Considering that 
the Auto mode runs a complete check in nominally 20 
seconds, one could not ask for a more convenient way 
to check the system. —Dysan Corp., 5201 Patrick Henry 
Drive, Santa Clara, CA 95050.^<D^ 
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OPTICAL 

CHARACTER 

RECOGNITION 



There are other ways to input 
than the keyboard — easier ways. 



MARC STERN 

■If there's one thins Y° u learn when you buy a 
microcomputer, it's this: the keyboard is a sreat input 
device, but sometimes you'll wish it were better: You 
usually realize this when you find a fantastic program 
which must be laboriously entered line-by-line from 
the keyboard. 

Relief at hand 

The need for alternative input methods is strong and 
the market points this out. At the moment, you can find 
digital pen tablets and bar code readers, as well as 
keyboards available for data input. Each offers its own 
advantages and, its drawbacks. 

The bar code reader can accept input from Universal 
Product Code strips, but can't recognize handprinted 
or written data. Which brings us to an input alternative 
that can save you hours at the keyboard, the optical 
character recognition device. 

The OCR 

These can range from simple wand-like instruments 
that you draw across a typed or printed line, to 
sophisticated standalone devices which will read many 
typestyles and increase the versatility of any small- 
computer system. In fact, the key difference between 
the wand and the larger device is that the wand can 
recognize far fewer typestyles. 

One of the most sophisticated units on the market — 
perhaps the most sophisticated — is manufactured by 
DEST Corp. of Milpitas, CA. DEST is one of the leaders 
in optical character recognition technology (OCR) and 
it offers this functionality in its WorkLess Station. 

Looking like a standard office copying machine, the 
compact DEST device works automatically; recognizes 
over 100 characters from at least 10 typestyles, and 
inserts formatting codes for word processing programs. 
(See Fig. 1) 

Shrinking technology 

If you've been involved with computers for more 
than a couple of years, you've probably run across OCR 
readers. Typically, they were big units, standing as much 




as three or more feet tall, That has changed. 

For example, there's an OCR device made by 
Oberon which looks like a secretary's copying stand. It 
holds a piece of paper and you move the OCR head 
across the line of type. Then, there's the WorkLess 
Station, which occupies the desk space of a 
microcomputer system. That the manufacturers have 



STANDARD SPECIAL CHARACTERS 
ADDITIONAL CHARACTERS RECOGNIZED BY WORKLESS STATION 
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FIG. 1— THE DEST WORKLESS STATION is an example of 
today's advanced OCR technology. It is capable of recog- 
nizing about 10 typefaces, which cover the majority of type- 
styles used commercially. Because of this, it can accept a 
wide variety of printed input. 

been able to achieve these size reductions is due to 
very large-scale integration technology which has taken 
the functions once handled by many computer boards 
and has put those functions on integrated circuit chips. 

Further, these devices are smarter. In today's desktop, 
microprocessor-driven OCR device a 2,048-element 
linear photodiode array can recognize almost any 
typeface used commercially This contrasts with older 
OCR devices which were limited to specially designed 
"computer" typefaces — Courier 10 and 12. 

(In a recent test, in fact, a DEST unit recognized a 
typeface which it wasn't supposed to be able to 
recognize. The specifications on this unit, in fact, seem 
conservative. Although the company claims it will 
recognize 10 or so typefaces, chances are it will 
recognize many more.) 

Intelligent character recognition 

Now that we've established that OCR is a vital input 
technology, it's interesting to see how a typical system 
works. 
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For starters, this system is driven by an eisht-bit 
microprocessor (MPU) unit — DEST uses an 8085. The 
MPU controls the entire device. 

Take a look at Fig. 2 and you'll see — in block form — 
how the system works. The photodiode array sends its 
information to a video unit, which disitizes the input 
and which, in turn, sends it to a control unit and on to 
the isolation unit where the MPU is housed. The 
isolation unit is connected to an optional format unit, 
which takes the raw, digitized output and formats it 
into word-processor-compatible text output. It also 
sends the formatted data to the host computer system. 
If a character isn't recognized immediately recognition, 
correlator and typestyle extender modules are brought 
into play 

In essence, that's the entire system, but, it's a good 
idea to explore its operation in detail so you'll have a 
better idea of how OCR technolosy works. 

When the system operator first inserts a sheet of 
printed material into the OCR unit, it is scanned by a 
lamp which illuminates a mirror and lens and focuses 
the line on the photodiode array The array receives a 
focused, one-pixel high reflection and each diode 
detects the amount of light corresponding to one pixel. 
The diodes turn this information into a series of 
voltages representing the data and these analog signals 
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FIG. 2— PRINTED INPUT IS DIRECTED from a mirror to an 
array module which turns the pixel-high scan lines into their 
analog equivalents. From there, it is processed by a video 
board and sent through a controller module to the isolation 
module. The isolation module filters input and directs the 
digitized character flow to the recognition module and cor- 
relator board. These are the essential pieces of the OCR 
picture, although some units add optional format and ex- 
tended typestyle modules. 

are sent to the video module, where each pixel is 
digitized. (See Fig. 3) 

That digitization determines whether the pixel is 
black or white and the information — similar to the 
image digitization in a facsimile machine — is sent 
through the control module to the isolation module 
where the image is stored in the unit's random access 
memory 

The isolation module is the heart of the unit. It 



usually contains the MPU, as well as a DMA controller 
The rest of the circuitry contains serial to parallel 
conversion logic; 32K of read-only memory-based 
(ROM) character isolation routines; 32K of RAM, and a 
universal synchronous-asynchronous receiver/transmitter 
(USART) to communicate with the host computer 
system. 

(The last feature makes this device system 
independent. It can be used with any small -computer 
system on the market that employs and RS-232C serial 
communications interface. Further, it can be 
immediately interfaced with that system, rather than 
requiring special interface cards or configuration 
routines. Vou can see the value of a universal type of 
input device.) 

In operation, the isolation module of a typical OCR 
device isolates each character on a background frame. 
Some systems use a 24 by 32 pixel frame, which gives 
the system enough character definition to work with. 
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FIC3. 3— USING A 2,048-ELEMENT linear photodiode array, an 
advanced OCR unit creates a series of one-pixel scan lines. 
The diode array detects the light. Each character occupies a 
24 x 32 pixel matrix. 



This type of definition is also great enough to 
compensate for skewed or bowed lines, close or 
touching characters or underlines. 

When the system is finished isolating the particular 
character, it is sent to the recognition module, which, in 
conjunction with the correlator module, compares the 
characters to those stored in ROM. The recognition 
module contains RAM to store the still -unknown 
character and it contains a ROM-based recognition 
routine for the character identification. When the text is 
identified, it is sent to the computer in page form, 
using the RS-232C port. A format module can set this 
information up for a specific word-processing program 
if it is commanded to. 
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Character recognition 

The heart of today's OCR device is the typestyle 
recognition routine stored in ROM. This can be 
permanent ROM or erasable programmable read-only 
memory (EPROM). 

In general, these routines are generic and are capable 
of recognizing a wide variety of typefaces from many 
manufacturers. (See Fig. 4.) There are some limited OCR 
systems which require typeface-specific ROM for the 
device to work correctly, but today's sophisticated 
devices are capable of recognizing a great range. For 
example, the DEST system can recognize about 10 
generic typestyles, which cover about 95 percent of 
the typefaces used today 

The typical advanced OCR system today uses a 
character-recognition system that is as much a filter as it 
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FIG. 4— THE CHARACTER-RECOGNITION ALGORITHMS in 
an advanced OCR device, such as that made by DEST, is 
generic. This means it is capable of recognizing a wide variety 
of typestyles from various manufacturers, 

is a character-identifier: The algorithm used for character 
recognition also accommodates such things as ink 
splatter, copier specks and stroke -width variations. In 
this mode, it acts as a filter to take extraneous "noise" 
out of the picture. For example, let's say you are 
attempting to read a document loaded with copier 
specks. The device's programming makes allowance by 



filtering out any speck that is smaller than the dot on an 
i. The filtering action also normalizes any letter stroke 
abnormalities. 

The character-recognition routine is actually a matrix- 
type matching algorithm, a system such as that 
employed by DEST matches unknown characters with 
those stored in ROM templates. And, if the system fails 
to achieve a good match, the character is rejected until 
the best known-to-unknown character match is 
achieved. Interestingly the program algorithm also has 
the capability of dealing with a duplicate match 
situation. If an unknown letter falls best not only under 
one A template in the program's memory but that it 
also fits under another A category In this situation, the 
algorithm determines which is the better fit and 
recognizes that letter. 

But if the system still can't determine what letter a 
character is supposed to represent, the algorithm has a 
fail-safe built in, a context resolution system which it 
uses to distinguish among characters of similar shape. 

For example, with some typefaces the digit 1 and the 
letter "I" and the digit and letter "O" are almost 
indistinguishable. 

In this situation, the program takes advantage of 
artificial intelligence techniques and resorts to 
deduction. Look at the price $35.10 and the word still. 
In each case, there are characters that just can't be 
identified on the basis of their shape -- 0, "O", 1, "I." 

Like someone using deduction in the numeric 
example, the program sees there is a 5 in the 
immediate vicinity and makes the determination that it 
is working with a number. It doesn't look at the 
decimal, but relies on positional information, instead. 
Since it does, it determines that a one and zero follow 
the decimal point. Likewise, using positional 
information, the algorithm sees an "i" before the two 
"Is" in still and therefore determines it is a word. 

If the algorithm still can't determine a letter after all 
the filtering, the microprocessor in the system issues a 
reject-character code and sends it to the computer 
where it appears in the text. Since the algorithm 
recognizes most letters, it is easy for the computer user 
to search through and replace those characters with a 
word-processor's global search command. 

Fortunately the occurrence of rejected letters is fairly 
rare. Statistics show they occur about once in 2000 
characters. Further; those characters which might slip 
through the cracks in the recognition algorithm and 
which might turn up as incorrect letters are even more 
rare, on the order of once in 20,000 to 30,000 
characters. 

Special cases 

Today's advanced OCR has a feature that earlier 
systems lacked, the ability to recognize an extended 
character set. For example, earlier and more limited 
systems usually can recognize 80 to 90 characters at a 
maximum. However, today's advanced system can 
recognize 100 or more. 

Today's OCR device can now be used by the 
microcomputer user and it will be a welcomed 
addition, indeed -^<D^ 
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WRITE- 
PROTECT 
NOTCH 
BY-PASS 



You paid for both sides of your disks. 
Here's how to use both sides. 
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SMALL CIRCUIT BOARD with IC, switch and resistor all in 
place illustrates the simplicity of this circuit. It allows you to 
write to both sides of the disk with no need for punching 
holes. 



NOEL MYMAN 

■If you own a single-sided floppy disk drive, you may 
have read that the opposite side of your diskettes can 
also be used to store data and prosrams. During 
manufactures, all disks are tested for data recording 
integrity on both sides. Those not meeting 
manufacturer's standards on one side are packaged as 
single-sided disks. 

Using the uncertified "backside" of disks isn't 
recommended for valuable data or for disks that will 
be read frequently When you flip a disk over, the 
cleaning material inside the jacket may release particles 
of dust and oxide to the disk surface and corrupt your 
read/write head. Dual -sided drive owners don't have 
this problem: their disks turn in one direction only 
However, many computer owners use this technique 
for archival or back-up disks which are read 
infrequently 

To write on a disk, the write-protect notch must be 
uncovered. On a single-sided disk, there is no write- 
protect notch for the back. Special punches are 
available that will cut a neat, square notch. Most users 
prefer to use a conductor's punch or a scissors. Using 
any of those methods may damage the disk jacket or 
warp the disk itself. 

How it works 

Here's how to modify your drive to electronically 
bypass the write-protect circuitry We'll use the 
Commodore 1541 disk drive in our example, but the 
same idea should be adaptable to Atari drives or any 
other disk drive that doesn't use the small timing hole 
near the disk's center. 

In most disk drives, the write-protect notch is sensed 
optically An LED is mounted opposite a 
phototransistor with the write-protect notch lined up 
between them when the disk is inserted. If the notch is 
uncovered, the light from the LED causes the 
phototransistor to conduct. 

On the Commodore 1541, this brings the write- 
protect line low (ground potential or near zero volts) 
and signals the drive circuitry that the disk can be 
written to. 

If a write-protect tab is in place, or there is no notch 
on the jacket, the light path is blocked and the 



transistor does not conduct. This leaves the write- 
protect line high on the 1541 and the drive will not 
write to the disk. 

To bypass the circuit, hold the write-protect line low 
by shunting the phototransistor with a resistor This is 
easy in most drives since the phototransistor is 
mounted on the drive mechanism and the leads from it 
plug into the circuit board. No changes are required on 
the circuit board itself. 

Be careful! 

You may want to wait until the warranty expires 
before attempting any modification. If possible, obtain 
a schematic of your drive from a dealer or repair 
service. The drive circuits use CMOS chips which can 
be damaged by improper handling. Use normal CMOS 
precuations when working around the circuit board. 

First unplug all cables, then remove the top ewer 
from the Commodore 1541 by loosening the four 
mounting screws accessed through holes in the bottom 
cover Remove the metal shield that covers the circuit 
board. Two screws on the left side secure the shield. 

Look for the largest plug, labelled "P6" on most 
boards. It is a 15-pin plug but only a few wires are 
connected. Counting from the back of the drive, locate 
pins 12 and 13, These are the wires coming from the 



si 

•- 



r 



2K 



TO WRITE PROTECT 
PHOTOTRANSISTOR 



(SEE TEXT) 
-*■ TO WRITE PROTECT 
PHOTOTRANSISTOR 



FIG. 1— IN ITS SIMPLEST FORM, the schematic above uses 
only a switch and resistor. 



phototransistor 

To make sure you have the right wires, carefully bare 
the insulation near the plug and connect a voltmeter or 
logic probe to them. Pin 13 is the negative or ground 
side. Plug in the power cord and turn on the drive. Be 
careful not to touch tine circuit board while the power 
cord is connected. The voltmeter should read near 
zero volts. 

Put a disk part-way into the drive so the write- 
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protect area is blocked. The voltage should increase to 
almost three volts, a TTL logic one or high. If you get 
these readings, you have the proper wires. 

Figure 1 is a diagram for installing a switch and 
resistor to bypass the phototransistor. A 2K resistor (R1) 
worked on the drives we tested, but you may have to 
try values between 1K and 2K to get reliable operation. 
Do not simply short the two wires together, as this 
might damage the phototransistor or other circuit 
components. If you mount the resistor directly to the 
switch, no separate circuit board or stand-offs will be 
required to hold it. 

Additional circuitry 

Although this simple modification will allow you to 
write to the uncertified side of the disk without 
punching notches in it, we recommend the circuit 
shown in Figure 2. This will flash the green "Power On" 
LED whenever the write-protect bypass switch is 
turned on. 

We used the LM3909 (IC1) because it provides a 
bright LED flash at low voltage. This lets us use the 2 
volts available at the green LED's plug directly with no 
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FIG. 2— MORE ELABORATE CIRCUIT is still not complicated, 
but accomplishes a great deal more. Resistor R1 might have 
to be changed. See text. 

changes on the drive circuit board. Cut the red and 
black wires going to the green LED and connect them 
as shown in the schematic. You may want to use plugs 
and sockets to connect the circuit to the drive so you 
can remove it if you need to have your drive serviced. 

Any double-pole, double-throw switch will work, 
but select one that will fit into the case past the drive 
chassis before you start punching holes. The switch we 
used is a miniature toggle that can be located almost 
anyplace. A slide switch might have been more 
compact, but would have required additional holes. 
The circuit board we used fits nicely in front of the 
"short" circuit board used in the newer 1541 drives and 
can be bolted to the unused circuit board mounting 
tab. 

Once the switch and LED flasher are in place, test by 
trying to SAVE a program to a disk with a covered 
write-protect notch. With the switch in the on position, 



the green LED should flash and the program will SAVE 
to the disk. 

Avoid confusion 

You should turn the switch on only when you SAVE 
to or format a disk with no notch. If the switch is left 
on, your drive can get very confused and give you 
strange errors. To illustrate this, turn the write-protect 
switch off, put a disk with an uncovered notch in the 
drive, and type the following in direct mode 
(Commodore only): 

OPEN2,8,2,"X,S,W" 

This tells the drive that we're about to write 
information to a sequential file we've called "X." The 
red LED should come on and stay on, indicating that a 
data channel is open to the drive. Now remove the 
disk from the drive. The red LED will go out. The drive 
"knows" that you've removed the disk and that the data 



PARTS LIST 
IC1— LM3909 LED Flasher 
R1— 2000 ohm, 1 A watt resistor 
CI — 470uF Electrolytic Capacitor 
S1— SPDT Toggle Switch 
S2— DPDT Toggle Switch 
Circuit board, plugs and mounting hardware 

channel shouldn't be held open. 

Type: CLOSE2 
To get rid of the open file in the computer, then try the 
same experiment with the write-protect switch on. This 
time, the red LED does not go out! The disk drive uses 
the high-to-low transition of the write-protect line as 
the back of the disk crosses the light path to tell that 
you've removed a disk. With the write-protect switch 
on, this line is held low and the drive doesn't see any 
change. If you change disks in this way you will have 
difficulty LOADing files on the first try More important, 
if you SAVE to the second disk, you may overwrite 
important data or programs because the drive will use 
the Block Availibility Map of the previous disk. 

Properly used, the write-protect switch will give you 
access to the back of your disks without the need for 
expensive punches or danger of damage. It also gives 
you a measure of security since there's no telltale notch 
to indicate that anything has been recorded on the 
back. 

Using the electronic circuits shown here, you can 
write to the back of the disk at your own volition; you'll 
find this a great convenience if you haven't had this 
facility before. It effectively doubles the capacity of 
your disks. 

However, it's always a good idea to mark or number 
your disks so you'll know which disks are written on 
both sides, and what information is contained on the 
backs. A separate sheet or ledger can be maintained as 
a menu so you can quickly and easily locate the 
information you require at any given time. You might 
also want to carefully clip one corner of the disk 
envelope so you can easily tap out any collection of 
oxides and/or debris that might accumulate in the 
envelope and possibly foul your heads.-^O^ 
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ADDING A 
HARD DISK 
DRIVE 

Here's how to add that hard disk drive 
you've always wanted. 

HERB FRIEDMAN 

■As software for personal computers sets more 
complex, programs require greater storage capacity for 
the program and related data. Even the two-sided disk 
is hard-pressed to hold a complete program,- the PC- 
DOS version of WordStar and its spelling checker, 
CorrectStar can't fit on one disk: They require two disks, 
and become a pain to run from conventional floppy 
disk drives. 

The easiest, most cost-effective way to increase 
storage capacity for an IBM and some IBM-compatible 
personal computers is to retrofit the PC with a hard disk 
drive having at least 10 megabyte capacity Although 
the hardware for 10MB of storage can cost you 
anywhere from a shade under $800 to the price of a 
used car, higher cost equipment doesn't always make 
the system better: It often just makes it more expensive. 
(While hard disk systems of 15, 20 and even 30MB are 
available, their cost and capacity are often beyond 
what's needed by the average technician, so we'll 
restrict our comments to the 10MB equipment.) 

Three kinds of installation 

There are three ways to add a hard disk drive to a 
PC: 1) internally — the hard disk drive replaces the 
computer's floppy B: drive: 2) Externally — the hard 
drive is in an external cabinet with its own power 
supply and the PC retains both of its floppy disk drives: 
3) Expansion-External — the external hard disk unit also 



has expansion slots for accessory adapters such as 
Asynchronous Communications and Parallel Printer 
Adapters. 

As you might surmise, the least expensive hard disk 
retrofit is a straight internal replacement, while the most 
expensive is the expansion-external because it's going 
to have much of the same hardware as the original 
computer: 

At the minimum you will need the hard disk drive 
and a hard disk controller, which is an adapter card that 
plugs into the computer, or the expansion unit. 
Although the hard disk drive and controller is the rock- 
bottom minimum configuration, the controller requires 
its own "long" expansion slot, which means the 
minimum PC configuration requires a floppy disk 
controller, a hard disk controller, and at least a 
monochrome or color monitor card : That's three slots 
out of a maximum of five before you add any other 
adapters. A multi-function card and an internal modem 
will fill the computer 

The internal hard disk drive 

An internal hard disk drive replaces the computer's 
floppy B: drive. The capacity of a PC's 63 watt power 
supply is no longer a primary consideration when 
substituting a hard disk for a floppy because the new 
half-height hard disk drives, such as the "Qubie" (See 
Fig. 1) uses about the same power as the full-size flopy 
disk drive for which the PC was originally designed. A 
straight swap of a hard for a floppy drive does not 
require a heavier power supply even if the computer's 
expansion slots are fully loaded. But, a hard disk runs 
continuously — it does not cycle on and off like a 
floppy drive — so there is always a minimum power 
drain. If the computer is also equipped with a memory 
expansion adapter, extra serial ports, and an internal 
modem — another user of moderate continuous 
power— the 63 watts from a PC's power supply might 
be barely adequate for reliable operation. 

The power supply let's you know if there's an 
overload condition by turning itself off. If your PC's 
power supply can't accommodate the extra continuous 
load of a hard disk, the least-expensive way to provide 
extra power capacity is through an auxiliary power 




FIG. 1— MOST RETROFIT HALF-HEIGHT hard disk drives 
come with a full size front panel so the drive can directly 
replace a full size floppy disk drive. 




FIG. 2— TO INSTALL THE HARD DISK simply unplug the ca- 
bles from the floppy B: drive, remove the two screws that 
secure the drive and slide the floppy drive out of the cabinet, 
replacing it with the half-height hard disk. 
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supply for the hard disk drive that piggybacks on the 
rear apron. Qubie', and several other suppliers of hard 
disk units, sell "piggyback" power supplies specifically 
designed for retrofit hard disk drives. While you could 
just as easily replace the PC's power supply with a 130 
watt unit, the piggyback supply is all you need, and it's 
about half the cost of a 130 watt retrofit or replacement 
power supply (See Fig. 2.) 

The external hard disk drive. 

Although interna! hard disks are relatively inexpensive 
and convenient to install — the hardware simply plugs 
together— they are often more trouble than they're 
worth because you lose the floppy B: drive (unless you 
also replace the A: drive with two half-height floppy 
drives, in which case the overall cost is going to get out 
of hand). The problems caused by loss of the B: drive 
can often prove insurmountable because much 
software is specifically intended for a data disk on 
drive B:, or works between drives A: and 8: and won't 
run from a hard disk. Also, if you leave your computer 
connected to a telephone line for remote access via a 
modem, you leave the files on your hard disk exposed 
to unauthorized use: Someone can easily issue a 
FORMAT command and erase the hard disk's files. 

All such problems are avoided by using an external 
hard disk unit, which can be nothing more than the 




FIG. 3— IF YOU WANT AN EXTERNAL hard disk the drive can 
be installed in a conventional enclosure/power supply such 
as used for floppy drives. 



same drive used for the internal installation, but in a 
separate cabinet with its own power supply (See Fig. 
3). The connections are generally the same ribbon 
cables used for internal hard disks, only now they are 
passed from the hard disk controller, out the back of 
the computer, into the external hard disk cabinet. 
Normally the cabinet and power supply for an external 
drive adds anywhere from $200 to $300 to the cost of 
the hard disk unit. You could do the same thing by 
using a conventional $45 floppy disk cabinet/power 
supply from Software Support, Inc. (One Edgell Road, 
Framingham, MA 01701). 

Although an external hard disk still requires a hard 
disk controller in the PC, you don't have to remove the 
B: drive, and more important, you can turn off the hard 



disk by turning off its external power supply (On boot- 
up the PC's POST (Power On Self Test) automatically 
determines if the hard disk is available.) If you now 
leave the PC connected on-line to the telephone only 
the A: and B: drives can be accessed; it's as if the hard 
disk doesn't exist at all. If you need to allow on-line 
access to some hard disk files, copy them to a floppy 
disk before putting the computer on-line. 




FIG. 4— IBM's EXPANSION UNIT comes with a new BIOS ROM 
(on the conductive foam) and a removal tool which is used to 
extract the existing pre- March 1983 ROM. 

External-expansion. 

Unless your budget can afford replacing your present 
floppy disk controller with one of the combination 
floppy/hard disk controller adapters, you must give up 
one more expansion slot, leaving a maximum of three 
for everything else including the monitor If you require 
greater expansion capacity the best option is a device 
called an Expansion Unit, which contains a power 
supply one or two hard disk drives, the hard disk's 
controller, a Receiver Card, and up to five open 
expansion slots. Let's explain the Receiver Card. Some 
sort of "communications system" system is required to 
exchange signals between the computer and the 
expansion unit. This is accomplished through an 
Extender Card— a "transmitter" — in one of the PC's 
expansion slots, and a Receiver Card in the expansion 
unit: A multi-conductor cable interconnects the two. 




FIG. 5 — The expansion unit contains its own power supply, 
the controller, a Receiver Card, and one hard disk. An empty 
compartment (on the left) is provided for a second hard disk 
drive. 
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The "communications circuit" permits some of the PC's 
adapters, such as Asynchronous Communication 
Adapters, Parallel Printer Adapters, a Prototype Card, a 
Game Control Adapter, and the Hard Disk Controller to 
be moved to the expansion unit. The Monchrome 
Display/Printer Adapter, memory expansion adapters 
and the floppy disk controller can not be moved to an 
expansion unit (unless the expansion unit provides 
DMA — Direct Memory Addressing) See Fig. 4. 

Although there are several hard disk expansion units 
in the marketplace, the best value will prove to be the 
IBM Expansion unit shown in Figure 5, because it 
comes in a complete kit that even includes a ROM 
module and a special IC tool. 

Auto boot. 

In order to access memory options of more than 
544K and an Expansion Unit — to boot directly to a 
hard disk rather than Drive A: — an IBM PC requires a 
"late" BIOS ROM: the ROM installed in all PCs 
manufactured after March 1983. (The date of 
manufacture is attached to a cloth tag usually placed 
over the internal speaker wires.) If you purchase the IBM 
Expansion Unit the ROM is supplied in the kit along 
with a special tool used to remove the original ROM. (If 
you don't need the ROM you don't use it.) If you 
purchase a non-IBM Expansion Unit you don't get the 
ROM; instead, you usually get a software package 
containing a utility that allows the early model 
computer— usually called the PC-1 — to recognize the 
hard disk after it boots from a floppy. Alternately you 
could purchase an IBM ROM upgrade kit (under $30) 
so the PC-1 boots directly from the hard disk. 

Unfortunately as many users have learned the hard 
way IBM has undocumented and proprietary features 
in their BIOS: If you want a guarantee that most future 
software will work both the new ROM and a fully PC- 
DOS 2.x IB — compatible hard disk expansion unit is 
suggested. For maximum convenience, a hard disk unit 
should permit the computer to boot directly from the 
hard disk without need for utility software. 

Programming the hard disk 

If you use an IBM hard disk, or a fully IBM-compatible 
hard disk such as the Qubie', it will be automatically 
programmed as the next higher drive as determined by 
the computer's internal floppy drive selector switches: 
DIP switch sections SW1-7 and SW-8. If the DIP sections 
are programmed for two floppy drives — drives A: and 
B: — an IBM-compatible hard disk is automatically 
programmed as Drive G; a second hard disk is 
automatically programmed as drive D:. If you want to 
use two RAMdisks (disk emulators) they will be drives 
C; and D:, and most RAMdisk software requires that DIP 
sections SW-7 and SW-8 be configured for four disk 
drives: two floppy and two RAMdisk; hence, the hard 
disk(s) will be automatically programmed as drive E: 
(and drive F:). While it really doesn't make any 
difference whether the hard disk is recognized as G or 
E: (or anything else), some applications software which 
is intended for use on either a floppy or a hard disk 
specifically looks for the hard disk as drive G. If your 



computer's DIP sections program the hard disk as drive 
E: the software will never locate the disk files, 

IBM has built some very cute "tricks" into the POST 
which tells you a lot about the condition of the hard 
disk. If the hard disk in internal — if it's part of the PC — 
the POST automatically recognizes it as device 1801, If 
there are any problems with the installation the 
numerals 1801 will appear in the upper left comer of 
the screen at power up. If no numerals show the drive 
is most likely functioning correctly External hard disks 
are automatically recognized as device 1701. The nice 
part about auto-recognition is that if you forget to turn 
on the external hard disk's power supply POST 
indicates a 1701 error on the screen, reminding you to 
turn on the hard disk and reboot, (you must reboot for 
the computer to recognize a change in device 
configuration.) On the other hand, if you want your 
hard disk turned off the 1701 display let's you know for 
certain that it's off. (See Fig. 6.) 




FIG. 6— THE COMPUTER CONNECTS to the Expansion Unit 
through a somewhat bulky connecting cable. The Expansion 
Unit can be disconnected by simply "pulling the plug." 

If you install an internal hard disk retrofit and have 
any thoughts of eventually making it external make 
certain you have a 'BACKUP of everything on the hard 
disk because moving a hard disk into a new magnetic 
field — such as the power transformer of an external 
power supply— can glitch one or more tracks, sectors, 
or files. After you complete the external installation 
check both the DOS and your files for proper 
operation. If anything appears to have been glitched 
don't waste time trying to get it to work. Simply 
reformat the disk (which erases all data) and RESTORE 
the files from your BACKUPS; then avoid moving the 
hard disk unit because they are not as shock-resistant 
as the hard disk drives used for portable computers; 
shock and vibration can cause the head(s) to slam into 
the disk, damaging the magnetic surface and the 
recorded data. If you must move a hard disk unit, avoid 
the possibility of damage to the magnetic surface(s) by 
first parkins the heads by running the RELOCATION 
program which is on the IBM DIAGNOSTICS that was 
supplied with your computer. The relocation program 
can be accessed as item No. 3 from the menu, or run 
the SHIPDISK.COM program on the diagnostics disk 
directly from PC-DOS.-^OD^ 
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tion to be done, is to make sure 
that the switch-over to standby is 
completely glitch-free. No matter 
how well you design the rest of the 
procedure, if there's much bounc- 
ing at the +v pin at shutdown, 
you're sure to foul up the data 
stored in the memory. 

Now that we have an idea of 
what must be done to use the 
standby feature of the IC, let's put 
it to practical use in the circuit 
we've been designing. The best 
way to set things up is to lock the 
operation of the standby control, 
pin 17, to the chip enable, pin 19. If 
we do that and sync them properly, 
as shown in Fig. 1, well be sure 
that the iC is put to sleep properly, 
and that the timing is correct. 
You'll note that an automatic back- 
up battery supply is shown sepa- 
rated from the rest of the circuit by 
dashed lines. It simply kicks in au- 
tomatically when there is a power 
failure. 

Note also that pin 17 and pin 19 
are controlled by the same line on 
the data bus and are separated 
from each other by a spare inver- 
ter. (The inverter is one leftover 
from previous columns in this se- 
ries.) If you look over the truth 
table of the 5101 (which appeared 
in the April "Drawing Board"), 
you'll see exactly what's going on. 

As long as the line feeding the 
memory is kept low, the entire IC 
is enabled. That low also causes 
the inverter to output a high to pin 
17, taking the IC out of the standby 
mode. A low sensed at pin 17 puts 
the IC to sleep. But that inverter 
does more than let us lock the op- 
eration of both control pins to- 
gether. 

Remember that we're con- 
cerned with both the state of those 
pins, and theorder in which things 
happen. If we don't sync things 
properly, the IC will go to sleep, 
but the data will probably glitch. 
The propagation delay of the inver- 
ter makes sure that that part of the 
power down operation happens in 
the right order. 

When a high is applied to pin 19, 
the entire IC is disabled. And later, 
after a propagation delay, the 
standby mode is chosen. That 
means we have to modify the sche- 
matic of the circuit we've been 
building over the last few months. 
By tying the operation of pins 17 



and 19 together, we need only 
three of the lines coming out of 
IC6-b. 

The last thing to consider in our 
demonstration circuit is what to do 
about the display. Unfortunately, 
standard display drivers are going 
to be somewhat inadequate. Un- 
less you use oddball IC's, display 
drivers do really weird things 
when presented with straight bin- 
ary data. Everything is fine as long 
you stick to BCD. But if the most- 
significant bit is high, the display 
will usually be useless. 

For our purposes, the easiest 
thing to do (as Fig. 2 shows) is to 
just hang LED's off the outputs. 
You can do the same thing on the 
outputs of the latches. That gives 
you a way to see what's happening 
on the address and data bus while 
keeping an eye on the state of the 
memory's control pins. (I'm the 
first to admit that that's a less-than- 
ideal solution.) 

Getting standard display drivers 
like the 4511 or 7448 to deliver 
meaningful information when pre- 
sented with straight binary is a 
tricky business. 

Therefore, it's time to start an- 
other contest. The rules are really 
simple; I'm looking for the sim- 
plest, most elegant way to design a 
display driver circuit to produce 
displays like those shown in Fig. 3. 
It goes without saying that the win- 
ner will have the circuit published 
in Radto-Electronics. R-E 
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New Ideas 



Telephone off-hook alarm 
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IMAGINE SITTING AROUND WAITING 

for an important telephone call 
that never comes — and later find- 
ing out that the reason that you 
never received the call was be- 
cause you (or someone in your 
household) had left the phone off 
the hook. Or, how about waiting 
for a call when, unknown to you, 
your line has gone dead. Either sit- 
uation can be frustrating — to say 
the least. 

Well, there's an easy way to sol- 
ve both of those problems — the 
telephone off-hook alarm. A sche- 
matic of the off-hook alarm is 
shown in Fig. 1. That circuit has 
two indicators to tell you when 
your telephone receiver — or any 
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extension receiver — is not in its 
cradle: a lamp, LMP1 and a 
piezoelectric buzzer, PB1. The 
lamp lights whenever a receiver is 
removed from its cradle or the line 
goes dead. 

The buzzer sounds after the 
phone has been off the hook for a 
preset period (about 35 minutes), 
unless the circuit is reset or the 
receiver is returned to its cradle. 
The reset switch also allows you to 
stay on the phone for periods 
beyond the preset time limit. 

Circuit operation 

The telephone off-hook alarm is 
made from several common iC's 
and a handful of externa! compo- 
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NEW IDEAS 

This column is devoted 1o new ideas, cir- 
cuits, device applications, construction tech- 
niques, helpful hints, etc. 

All published entries, upon publication, will 
earn $25. In addition, for U.S. residents only. 
Panavise will donate their mod6l 333 — The 
Rapid Assembly Circuit Board Holder, having 
a retail price of $39.95. It features an eight- 
position rotating adjustment, indexing at 45- 
degree increments, and six positive lock posi- 
tions in the vertical plane, giving you a full ten- 
inch height adjustment for comfortable work- 
ing. 

I agree to the above terms, and grant 
Radio-Electronics Magazine the right to 
publish my idea and to subsequently re- 
publish my idea in collections or compilations 
of reprints of similar articles. I declare that the 
attached idea is my own original material and 
that its publication does not violate any other 
copyright. I also declare that this material has 
not been previously published. 



Title of Idea 



Signature 



Print Name 



Date 



Street 



City State 

Mail your idea along with this coupon 
to: New Ideas Radio-Electronics, 
200 Park Ave, South, 
New York, NY 10003 



Zip 



FIG. 1 



nents. Figure 1 shows a voltage di- 
vider/lowpass filter at the input to 
the circuit (made of resistors R1 
and R2, and CI), That combination 
passes a fraction of the telephone 
line's DC voltage, which is fed to 
pin 6 of IC1 (an LM339 com- 
parator). 

When the phone is on the hook, 
the telephone line has about 50 
volts across it, but once the re- 
ceiver is lifted from its cradle, that 
value drops to around 10 volts. Po- 
tentiometer R3 is adjusted so that 2. 
volts is applied to the noninverting 
input (pin 7) of IC1. Because of the 
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10-to-1 ratio of R1 and R2, most of 
the line voltage is dropped across 
Rl. 

With the phone on the hook, 
the voltage appearing at pin 6 is 
about 4.5 volts, but when the 
phone is lifted from its cradle that 
value drops to about 1 volt. When 
that happens, IC1 outputs a high 
that follows two paths. 

In the first of those paths, that 
high is fed to IC2-C (% of a 4050 
buffer) to provide sufficient drive 
to turn on (VMOS) transistor Q1. 
With that transistor turned on, 
LMP1 lights showingthat a receiver 
is off the hook. 

In the other path, the signal is 
fed to !C2-a, which outputs a high 
that causes capacitor C2 to charge. 
When C2 is charged, it triggers 
IC4-a {Va of a quad nand Schmitt 
trigger) into conduction. The low 
output of IC4-a toggles JK flip-flop 
IC3, which then triggers the 7555 
(CMOS) timer, IC5. The output of 
IC4-a is also fed to pin 11, reset, of 
IC6 enabling it. 

The timer produces a 1-Hz 
squarewave output that is fed to 
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IC4-d (pin 6), and to 1C6 through 
IC4-c. Now IC6 begins to count, 
and after about 2048 seconds (or 34 
minutes), pin 14 of 1C6 goes high. 
That high is fed to IC4-d, causing 
its output to go low, which in turn 
causes the piezoelectric buzzer, 
PB1, to sound. The circuit is de- 
signed so that the buzzer con- 
tinues sounding until either the 
phone is hung up, or the circuit is 
reset by pressing switch S1. 

The circuit is powered by a 15- 
volt, 300-mA supply; and, since 



the circuit is made of mostly 
CMOS IC's, power consumption 
in the standby mode is low. In op- 
eration, the lamp draws most of 
the power. If you want to reduce 
power consumption even more, 
the lamp may be replaced with an 
LED, allowing a power supply with 
a lower output to be used. 

A word of caution: Do not earth- 
ground the circuit. Also, be sure 
that the power supply is isolated 
from the AC line. — William 
Stamile 
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State Of 
Solid State 

A new series of CMOS counters 




ROBERT F. SCOTT, 

SEMICONDUCTOR EDITOR 



COUNTERS ARE AMONG THE MOST 

useful digital-logic circuits. They 
can receive uniform pulses (repre- 
senting units to be counted) and 
develop a voltage that is propor- 
tional to the number of pulses in- 
put. That makes them useful for 
such applications as measuring 
time, period, or frequency. 

LSI Computer Systems has in- 
troduced a new series of comple- 
mentary CMOS divider IC's (a 
divider, of course, is a counter that 
produces an output for every n th 
input pulse, instead of for every 
input pulse). The five new devices, 
which have been dubbed the RED 
series, and their functions are: 
RED 5/6, divide by 5 or 6; RED 
50/60, divide by 50 or 60; RED 
100/120, divide by 100 or 120; RED 
300/360, divide by 300 or 360, and 
RED 3000/3600, divide by 3000 or 
3600. 

The counters are used as time- 
base generators operating from ei- 
ther 50- or 60-Hz line frequencies. 
They produce outputs ranging 
from 10 pulses per second (RED 
5/6) to 1 pulse per minute {RED 
3000/3600), depending on the par- 
ticular IC. 

The devices feature low power 
dissipation and high noise immu- 
nity and can operate from supplies 





1 


OUTPUT 


CO 

o 

o 
ir 

o 


2 

c 

3 

c 


RESET 


LLI 

-J 
LLI 

(A 


4 

c 


NC 



Q 
< 

EC 



Vdd|Z] 

7 



MC3334 



DIVISION 
SELECT 

ENABLE 
CLOCK 



E 

3 

6 
3 



C 



CLOCK 
INPUT 

RESET 



ENABLE 



D6 0UTFUT 



JT_TtXUTJTJT^TJTJ-LnJTJlJTJ-|^^ 



1 t 1 
1 ' 1 


i i 
1—1 


i 
i 
i 


I ' 




! ! ! 


1 > 

i i 


l 


; i i ; 


|— ' i 


4 


i 1 * 

I I l 


i 


i r | 


i 
i 


i ili 


i i 



FIG. 2 



FIG. 1 



of from +5 to +15 volts. The out- 
put is low-power TTL compatible 
when the IC is operated from a 
-l-5-volt supply. The clock input 
can accept a 50 or 60 Hz sinewave 
directly thanks to the inclusion of 
an onboard pulse shaper. The out- 
put is in squarewave form, except 
for the RED 5/6 when used in the 
divide by 5 mode. Inputs, in addi- 
tion to the clock input, include 
50-/60-Hz division select, input en- 
able, and reset. All of the inputs 
are protected. 

Figure 1 is a pinout of the RED 
series counters. The devices are 
identical in all but one respect — 
the number of Johnson-type de- 
cade counters used in the output. 
For instance the RED 5/6 uses a 
single counter, while the RED 50/60 
uses two counters. Figure 2 shows 
the counter-timing diagram. Note 
that the counting will always be 
proper if, as at points A through E, 
the reset and enable signals are 
allowed to switch only when, the 
input clock is low. 

The counter advances by one 
count on each negative transition 
of the input clock, as long as the 
enable is high and reset is low. 
When enable is low, the input clock 
pulses are inhibited and the coun- 
ter is held in the state it was in prior 



to switching. A high reset signal 
clears the counter to zero. A low 
on the division select pin causes a 
divide by 6, 60, 120, 360, or 3600, 
depending on the counter being 
used. A high on the division select 
pin causes a divide by 5, 50, 100, 
300, or 3000. 

The units are priced as follows: 
RED 5/6 and RED 50/60 devices, 
$1.65; RED 100/120, RED 300/360, 
and RED 3000/3600 are $1.95, each 
in lots of 1 to 24. For orders of less 
than $25.00, add $5.00 for shipping 
and handling. For the RED series 
data sheet, contact — LSI Computer 
Systems, Inc., 1235 Walt Whitman 
Rd., Melville, NY 11747 

New low-dropout regulator 

A positive voltage regulator that 
can source output-current up to 
1.5 amperes with an input/output 
differential of typically 0.65 volt is 
now available from National Semi- 
conductor. The latest addition 
their line of regulators, the 
LM2940CT-5.0, features an output 
current in excess of 1 amp that, 
along with the low dropout volt- 
age, makes it useful in applica- 
tions where the input voltage is 
kept at a level within a volt or two 
of the output. 

The device is a plug-in replace- 
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could double yout money in less 
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the kind of change anyone can 
appreciate. 

But some of the best 
things about Bonds haven't 
changed. Savings Bonds are still 
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come taxes. And since Bonds 
cost as little as $25, they'te as 
affordable as ever. What's more. 
Bonds remain a great way to 
keep our country strong. 

You can purchase Bonds 
almost anywhere. At neighbor- 
hood banks, savings and loans 
and credit unions. Or easiet still, 
right through the Payroll Savings 
Plan where you work. 

For your free booklet, twite: 
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Division, Washington, DC 20226. 
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ment for similar NPN-type reg- 
ulators and is pin-for-pin compati- 
ble with the LM340. Its guaranteed 
accuracy is ±3% at 25°C. The 
LM2940CT-5.0 is ideal for use in 
battery-powered applications and 
in automotive applications where 
large transient voltages, such as 
±45 volts, can be expected. 

Its features include internal 
short-circuit current limiting, ther- 
mal-overload protection, low 
quiescent current, reverse-battery 
protection, and a trimmed output 
voltage. Other voltage options are 
soon to be made available. 
Housed in a TO-220 package, the 
LM294OCT-5.0 sells for $0.95 in 
lots of 100 or more. — National Sem- 
iconductor Corp., 2900 Semicon- 
ductor Drive, Santa Clara, CA 
95051. 

CMOS and TMOS technologies 
combined 

The SMARTpower tl device is a 
Motorola innovation that com- 
bines the best qualities of high- 
speed CMOS logic and high-cur- 
rent TMOS vertical power structur- 
ing into a single IC. 

The MPC2005 can handle up to 
15 amperes of continuous anode 
current, but is also capable of dis- 
charging capacitors with peak cur- 
rents to 150 amps. When voltages 
exceed 6.2 volts or the junction 
temperature rises above 125°C, the 
device trips and removes the volt- 
age from the system. 

The MPC2005 can protect volt- 
age-sensitive systems and memo- 
ries on 5-volt buses from over- 
voltage transients and extreme 
temperatures that can damage the 
system. The device dissipates ex- 
tremely low amounts of power in 
the off state, hence, it can be used 
to protect temperature sensitive 
devices since its junction tem- 
perature is essentially the same as 
that of the case. 

The device includes a pin that 
can be used to set the trip-point to 
a level other than the pre-set 6.2 
volts. A capacitor can be con- 
nected to the pin to change the 
delay time of the trip voltage. A 
single MPC2005 can replace three 
resistors, an SCR, and an IC. 
Priced at $4.50 in lots of 100 and up, 
it is available from Motorola Semi- 
conductor Products, P.O. Box 
20912, Phoenix, AZ 85036. R-E 



JMntosK 

Get all the newest and latest informa- 
tion on Mcintosh stereo equipment 
from Mcintosh Laboratory. 



XL 1 Sprikera 




Send For Your Stereo Information 

Mcintosh Laboratory Inc. re 

East Side Station P.O. Box 96 
Binghamton, N.Y. 13904-0096 



Addreu 



City 



Slue 



Zip 



Phone Area Code 



L_> J 



CIRCLE 67 ON FREE INFORMATION CARD 



77 



t/) 

y 

z 
o 

DC 

I- 
O 

Ui 



< 

EC 



78 



Antique 
Radios 



Servicing your antique radio 



TO MANY OF YOU WHO HAVE GROWN 

up in this age of transistors and 
integrated circuits, the vacuum 
tube is a total stranger. And even 
some of us "older guys," have for- 
gotten much about that old friend. 
But if you expect to get your an- 
tique radio working, you have to 
know a little something about the 
"antiques" inside it. In this 
month's column, we'll show you 
how to check tubes, and give you 
some other pointers to help you 
get your old radio back into action. 

Testing tubes 

Back in the early days of radio, 
any good radio repairmen kept a 
complete stock of tubes in his re- 
pair kit. To complement his tube 
assortment, the repairmen usually 
carried a tube tester, much like the 
ones shown in Fig. 1. Such units 
could test about 100 tubes of vari- 
ous size and pin configurations. 
The tester came with a tube chart 
on a single card that told the user 
how to set the various switches to 
test different tube types. 

When restoring old radios, a 
tube tester is a handy instrument 
to have around, but it isn't abso- 
lutely necessary. Continuity 
checks can be used to see whether 




RICHARD D. FITCH 





FIG. 1 



the tubes are usable. Such a test 
can tell you if the tube should be 
discarded, but not necessarily if it 
is good, and certainly not whether 
it's weak. 

Checking the continuity of old 
radio tubes can be done with an 
ohmmeter or simple continuity 
tester. Before you start removing 
the tubes, however, check to see if 
there is a tube-placement diagram 
either inside the cabinet or be- 
neath it. A diagram can at least cut 
down on the problems that you are 
likely to encounter. If no place- 
ment diagram is found, you can 
make your own as you remove the 
tubes. 

A word of caution: Make sure 
that the set is turned off and un- 
plugged before removing any 
chassis component (the reason for 
that is obvious). Test all or as many 
components as you can with your 
ohmmeter or continuity tester. 



Figure 2 shows some of the most 
popular vacuum-tube pin config- 
urations. The pins shown in bold 
are the filament pins. 

Using your ohm meter, check for 
continuity of the tube filament. If 
there is continuity between the 
two filament pins, that portion of 
the tube is probably OK. Then 
check to see that there is infinite 
resistance (no continuity) be- 
tween the other pins (elements). If 
continuity exists between two 
tube elements, or between a fila- 
ment and an element, the tube is 
shorted, therefore it should be 
discarded. A shorted tube can 
knock out several other compo- 
nents. 

There are, of course, compo- 
nents other than tubes in an old 
radio. Most of those, such as re- 
sistors, capacitors, and trans- 
formers, you are familiar with — 
they function just like their mod- 



em day counterparts. Their ap- 
pearance, though, may be slightly 
different. 

One of those differences in ap- 
pearance should be noted here. 
Modern resistors use the banded 
color-coding scheme that we are 
all familiar with. Older units do 
not use banding, but they do make 
use of the same coding scheme. 
On those older units, the main 
body-color represents the first dig- 
it, the color of the tip of the re- 
sistor is the second digit, and the 
multiplier is signified by the color 
of a dot or band at the middle of 
the unit. 

Also, the leads on older tubular 
electrolytic capacitors used a 
color-code, of sorts. In those, the 
black lead was usually negative, 
while the colored lead was 
positive. 

Beginning in the early 1930's, 
some manufacturers have fol- 
lowed a standardized wiring color 
code. If applicable, that informa- 
tion might be found on the parts- 
location diagram. Be aware, 
however, that colors fade with 
time, and any repairs in the inter- 
vening years may have lead to dif- 
ferent-color wiring being used. 
Thus, the knowing the wiring 
color code used in your set is likely 
not to be a great help, and it could 
be a hindrance (due to fading, 
those "tan" or "brown" wires may 
very well have started out being 
wires of a quite different color). 

Troubleshooting the audio 

Dust, corrosion, dampness, and 
time take their toil on old radios, 
and any one of those factors can 
cause your radio to fail to operate 
satisfactorily. 

Operational antique radios have 
a wonderful tone that's quite un- 
like that of any of today's sets. If 
the volume in your set is OK, but 
the sound is horrible, all is not 
lost; it is often possible to restore 
your radio's good sound quality. 

Hum is probably the most com- 
mon problem found in the audio 
of old radios. It is most often 
caused by age and non-use. While 
an audible hum is present in all old 
sets, it should not be loud enough 
to be heard when the set is tuned 
to a station. An audible hum 
doesn't necessarily mean that 



there's a serious problem. 

Scratchy sounds, during tuning, 
can almost always be traced to the 
plates of the tuning capacitor. The 
wafer-thin plates should mesh, but 
never touch. Dust can build up be- 
tween the plates and cause distor- 
tion. Clean between the plates 
with a brush or vacuum cleaner. 

Bent plates or foreign objects 
between the plates (paper clips, 
coins, etc.) are common problems 
in old radios that have been lying 
idle for many years. Corrosion on 
the trimmers can cause distortion 
or off-frequency problems. 

Distortion in superheterodyne 
radios can often be traced to the IF 
transformers. Corrosion or 
damaged mica in the trimmers can 
upset the frequency and send as- 
sorted noises through the loud- 
speaker. Make sure that the metal 
transformer-shielding is firmly at- 
tached to the chassis. 

Sometimes you'll hear a crack- 
ling sound coming through the 
loudspeaker, which may be due to 
arcing in the IF. To find out if that's 
what is happening, just turn off the 
lights, "crank" up the set, and look 
down the little holeontopof the IF 
shield. If you see sparks, you've 
found the trouble. 

All the parts in the speaker as- 
sembly play an important part in 
the quality of the sound produced 
by old radios, including the diam- 
eter of the speaker cone. Torn 
speaker cones — a common occur- 
rence to old radios — can be re- 
paired with speaker cement. Of 
course, you can use tape to tem- 
porarily patch the cone, but tape 
can dry out and peel off, or cause 
distortion. 

An off-center voice coil can 
cause a scratching noise whether 
the set is being turned on or off. 
The coil can be checked by lightly 
pressing the cone to see if its 
movement is smooth. If not, the 
speaker is probably damaged. 
That may have been caused by war- 
ping due to dampness, or by the 
speaker being dropped. On some 
early sets, the "spider" (the flat, 
springy object that holds the apex 
of the speaker's cone) can be ad- 
justed to compensate for poor- 
quality sound. If there are no ad- 
justments possible, then the 
speaker must be replaced. R-E 
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Testing capacitors 

HOW MANY TIMES HAVE YOU WISHED 

that you had a good capacitor test- 
er, but talked yourself out of buy- 
ing one, figuring that it isn't 
needed often enough to justify the 
expense? Well, the fact is, if you 
have a scope on your workbench, 
you have the best capacitor check- 
er there is at your disposal! 

A scope, like the one in Fig. 1, 
can instantly tell you whether any 
capacitor in the set that you are 
working on is doing its job. And it 
doesn't matter whether the unit is 
a 4000(xF electrolytic or a teeny- 
weeny ceramic capacitor. 




F1G.1 



How, you may ask, do you use a 
scope to test capacitors? Easy! 
With the scope's vertical gain-con- 
trol set for greatest sensitivity, 
touch the probe tip to the hot ter- 
minal of the capacitor and observe 
the scope trace. Most of the time 
you can use the standard low-ca- 
pacitance probe to do that test, 
though there are times when a de- 
modulator probe can be used to 
good advantage. 

Checking capacitors 

To test capacitors using a scope, 
you must first know what job the 
unit was put in the circuit to do. In 
TV sets, generally speaking, ca- 



pacitors fall into three basic group- 
ings — bypass, coupling, and filter. 

Bypass capacitors are used to fil- 
ter out the AC component of a sig- 
nal. Such capacitors are always 
grounded at one end. But, what 
about filters? — they too are 
grounded at one end. Well, you 
might say that a filter capacitor is 
nothing more than an over-sized 
bypass capacitor. Filter capacitors 
are used to remove the hum and 
RF from a circuit by passing those 
signals to ground. 

Coupling (or blocking) capaci- 
tors are usually found in circuits 
where both AC and DC voltages 
are present, or where some com- 
ponent of the input signal must 
kept from the following stage. A 
good example of where a coupling 
capacitor might be used is in multi- 
stage amplifiers. In such applica- 
tions, the capacitor is placed 
between the individual stages to 
block DC or some other undesira- 
ble component of the signal volt- 
age, while passing only the AC or 
desired signal. 

One thing to keep in mind is 
that no matter what the capacitor's 
function, you'll be looking for the 
absence or presence of a signal. If 
the capacitor is a bypass, for exam- 
ple, there should be no AC signal 
on the hot lead (the end con- 
nected to positive). If you see any- 
thing at the positve terminal other 
than a nice straight line, you've 
found a problem. On the other 
hand, if the unit is used as a cou- 
pler, there should be signals at 
both ends of the capacitor. 

An undesired signal on the hot 
end of a bypass means that the unit 
is open. If you see any signal, 
bridge the old capacitor with an- 




other known to be good, and 
watch the scope to see if the signal 
disappears. If it does, the test is 
conclusive; the bypass is open. 

Defective bypass capacitors can 
cause such problems as feedback, 
oscillation, streaks and wriggles 
on the screen, and many others 
too numerous to mention. And 
since (as we've already said) a filter 
is just a big bypass capacitor, the 
same testing method can be used 
to catch problems that we often 
fail to associate with filter capaci- 
tors. Unlike bypasses, however, 
filters usually do pass some ripple 
voltage; the amount of that ripple 
is usually shown on the schematic 
and is almost never more than 1.5- 
volts P-P. 

Filter capacitors do a lot of the RF 
bypassing in the B + return circuit. 
If the capacitor develops a high 
power-factor, it ceases to be a 
good RF bypass. Such problems 
do not always show up when using 
a standard capacitor tester to 
check the component, unless 
your tester has a power-factor test. 
However, a scope catches it every 
time — just look for signals (RF, IF, 
or even audio) on the hot end of 
the component. 

Such signals can cause a feed- 
back loop, which then leads to a 
myriad of different problems, like 
those mentioned. A high-power 
factor means that the AC series re- 
sistance of the capacitor has gone 
up, and that is where the problems 
come in. Now, instead of shunting 
(passing to ground) the undesired 
signal, the signal is blocked from 
ground by the increased resis- 
tance. However, if there is no per- 
ceptible signal on the hot side of 
the capacitor, even at the highest 



gain level of your scope, the capac- 
itor is OK. 

There will be times when the 
problem is not really in the capaci- 
tor itself. For example, some time 
ago, 1 worked on a set in which the 
IF was oscillating. I checked the 
screen bypass capacitor on the 
second IF, and found signals on 
the screen grid. Figuring that that 
was the problem, I replaced the 
O.OSfiF screen bypass capacitor. 
But after putting in the new unit, 
there still was oscillation. 

My next thought was that it must 
be a bad ground connection. (The 
ground lead of the original bypass 
went all the way around the sock- 
et, to a solder lug on the other 
side.) While poking around with a 
small screwdriver, the oscillation 
stopped. I had accidentally 
grounded the lead of the capacitor 
right at the end of the case. 

The long ground lead evidently 
had enough inductance at 45 MHz 
to cause the oscillation. Ground- 
ing it right at the end of the case 
did the "trick." The original capac- 
itor was perfectly good. The only 
thing I couldn't figure out was how 
the set had worked fine for so long 
(it was by no means new). 

So, remember: The next time 
you get a TV set with mysterious 
wriggles or beats in the picture, 
reach for your scope. It's a great 
time saver, so use it! R-E 

SERVICE 
QUESTIONS 

REPLACEMENT NOT AVAILABLE 
In one of your "Service Clinic" ar- 
ticles, it was mentioned that subbing 
a V.S. 23IS6 replacement tube for a 
Toshiba brand is not advisable in sets 
that use 280 volts on the cathode. 
But since I couldn't get a Toshiba 
tube, I put in a V.S. replacement any- 
way. However, it blew out within 
three months. Any ideas? — M.G., 
Maywood, NJ 

My thought is to remove the fila- 
ment connections to 23JS6 tube, 
and in place of those connections, 
put a 40-ohm, 15-watt resistor (so 
much for keeping the series-fila- 
ment string intact). Then replace 
the 23JS6 tube with a 6JS6, heated 
from a separate 6.3-volt AC, fila- 
ment transformer. The cathode 



will have less tendency to break 
down with no ground return. 

SHADED RASTER 
The Sears set that I've been work- 
ing on has a black bar running down 
the left side of the screen. I've tried 
replacing the blanking diode, but 
that hasn't helped. Adjusting the 
brightness and contrast controls, 
moves the bar. I'm sending you my 
voltage readings to look over; hope- 
fully you can see something that I've 
missed. — R.G., Quebec, Canada 



The voltages that stick out like a 
sore thumb are those at the collec- 
tors of the three color outputs — 
they're too low! Capacitor C251 (a 
200-volt filter), if open, will lower 
the 200-volt supply and also cause 
a shaded raster (which is what I 
think you have). 

Now as to your question about 
replacing the blanking diodes: 
Whenever working around the 
horizontal frequency, it's impor- 
tant to use fast-acting diodes, such 
astheGESTI. R-E 
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...Like the Leader SyncATest Generator, Vectorscope 
and Waveform Monitor. Used by Sony, Panasonic, 

Zenith and many more for 
factory authorized in-war- 
ranty service. Available at 
very competitive prices. 

Call today, toll-free, 
800-645-6535 

with any purchase of $1,000. Just 
mention this ad. A260 page book with 
over 300 illustrations and photos. A 
practical "how-to" approach to video 
camera service for the VCR service- 
man. Written in simple language by one 
of the industry's most respected ex- 
perts. An outstanding value that will re- 
main in your shop as the in-house ex- 
pert long after the salesman leaves. 

Dispense as written. 
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continued from page 62 
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FIG. 4— IF YOU WISH TO VARY the duty cycle 
white keeping the frequency constant, replace 
the timing resistors with a single potentiometer. 




FIG, 5— IF YOU WISH TO VARY the frequency, 
but keep the duty constant, at about 50%, the 
555 circuit can be modified as shown. 



equal at all times. 

Returning to our basic circuit, the 
power amplifier, IC3, may be any conve- 
nient type with response reaching into the 
ultrasonic region. You might consider 
using a low-power JC amplifier such as the 
Sprasue ULN3705 or 3784B. or the Na- 
tional LM380. LM383, orLM384. 

The output transducer may be an inex- 
pensive tweeter. Piezoelectric types 
should be given special preference. You'll 
find several approriate transducers listed 
in the catalogs put out by many of the 
mail-order firms advertising on the back 
pages of this magazine. 

When experimenting with ultrasonic 
frequencies, be aware that if the frequency 
is too close to the audible range, the signal 
may be annoying, and possibly painful, to 
house pets and some people — particularly 
girls and young women. Due to the nature 
of ultrasonics . those effected may not be 
aware of the source of this discomfort. So, 
be alert to the condition of those around 
you when you are experimenting. R-E 



TACH/DWELL METER 



continued from page 57 



Finally, the three input leads may be 
installed. Ideally, they should be color- 
coded, to aid in their identification. Use a 
red lead for the connection to + 12 volts 
and use a black lead for the connection to 
ground. Use a white lead for the signal 
input from the points. 

Because you are probably going to be 
using the meter in a rough environment. 
be careful with your construction prac- 
tices. For example, use strain reliefs for 
the power and signal-input wires, and 
mount the switches in easy- to- get -at loca- 
tions. After you calibrate the instrument, 
use a dab of fingernail polish to hold the 
potentiometer in place. 

Calibration and operation 

To calibrate the meter, a squarewave 
generator with an output of at least 10 
volts peak-to-peak is needed It should be 
set to 100 Hz and the signal fed to the input 
of the meter. The meter should be set at 
the eight cylinder, high-tach (rpm x 100) 
range. Adjust R9 until a readout of 1500 is 
obtained. Check the settings of the other 
cylinder settings. The six-cylinder setting 
should produce a reading of 2000, and the 
four-cylinder setting should produce a 
reading of 3000 rpm. 

To check the low-tach range (rpm x 10) 
set the generator to 30 Hz, The readings 
should now be: 450, 600. and 900 for the 
eight-, six-, and four-cylinder settings, 
respectively. No calibration of the Dwell 
function is necessary. 

You're now ready to use your meter the 
next time you want to tune up your car. 
Consult the owner's manual or shop man- 
ual for your car (or the information sticker 
under the hood) for the specifications for 
your car and the proper way to adjust the 
points and engine rpm. Then just connect 
the red lead to the positive battery termi- 
nal, the black lead to ground, and the 
input lead to the output of the breaker 
points (or, where applicable, the output of 
the electronic ignition system). R-E 




HITECH IBM PC/XT 



continued from page 46 



"Brilliant, Master but is it a marketable 
application of VLSI technology?" 



The system we'll describe uses several 
multi-function adapter cards. That will 
allow us to leave open 5 of the 8 expansion 
slots. From a standpoint of comparison, 
the IBM PC XT without the addition of 
any monitor or display adapter card(s) 
already has 3 of the available 8 slots in 
use. The addition of the color graphics 
and monochrome display adapter cards 
will increase the load to an additional 2 
slots leaving only 3 available slots for any 
accessories and expansions you might 
have in mind. The suggested parts listing 
and cost for the system is described in 
Table 5. 

Note that our computer uses a parallel 
printer port rather than the RS-232C port 
present on the IBM PC XT. That doesn't 
mean that you have to. We made that 
choice because we already had a parallel 
printer on hand, and because we were 
using a plug-in modem card. But the com- 
bination floppy-disk controller/printer- 
port board is available in either configura- 
tion. One of the advantages of putting 
your own computer together is that you 
can control the selection and actual con- 
figuration of options for it. 

Figure 3 shows the basic internal ar- 
rangement of the case. The case is of all 
metal construction with the needed 
brackets for mounting the drive(s) welded 
into position. The areas reserved for both 
the floppy drive(s) and the hard disk drive 
are supplied with pop-out plastic panel 
covers (front) which will be removed as 
the respective drives are installed 

The first phase of construction will deal 
with die motherboard as shown in Fig. 4. 
During these steps we will: 

• Configure DIP Switch S Wl 

• Locate and install the ROM 

• Locate the power input connector 

• Locate the RAM area and expand to 
256K if desired. 

• Locate power connector JP1 
Position the board on your work surface 

with the expansion slots facing up and to 
your left. We will be setting configuration 
DIP Switch located near U20 on the PC 
board, Because of the possible variations 
in physical appearance of this switch, re- 
fer to Fig. 5 for guidance as to switch 
positions and settings. Your switch may or 
may not have the on position marked. If it 
does not, on will be in the position of the 
arrow. A ball-point pen might be useful in 
setting this switch. 

We'll tell you how to assemble and con- 
figure your computer next time. But be- 
fore we go, let's mention that the parts 
listed in Table 5 can be obtained from: 
HiTech International, Dept. RE, 1180 Mi- 
raloma Way, Suite M, Sunnyvale, CA 
94086.(408)738-0601. R-E 
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PLANS AND KITS 



CATALOG: Hobby, radio broadcasting, CB, lowfers. 
Transmitters, linears, active antennas, converters, 
scramblers, bugging devices, more! PANAX IS, Box 
130-F7. Paradise, CA 95969. 

DESCRAMBLER plans. New design decodes 
gated sync suppressed signals— newest pilotless 
method. Circuit boards, most parts from Radio 



Shack, Detailed theory, drawings, schematics, in- 
structions $14.95 plus $2.00 shipping. DIRIJO 
CORP., Box 212, Lowell, NC 28098. 

10O0 plus commercial equip, schematics for sate in 
30 areas including CATV, videogame, radar detec- 
tor, burglar alarm. Send S.A.S.E. with your field of 
interest for category list and specfic items in your 
field, BOMARC SERVICES. Box 1113, Casper, Wy- 
oming 82602. 



CLASSIFIED AD ORDER FORM 

To run your own classified ad, put one word on each of the Tinea below and send this torm along with your check to: 

Radio-Electronics Classified Ads, 200 Park Avenue South, N.Y., N.Y. 10003 

PLEASE INDICATE in which category of classified advertising you wish your ad to appear. For 

special headings, there is a surcharge of $20.00. 

( ) Plans/Kits ( ) Business Opportunities ( ) For Sale 

( j Education/Instruction ( ) Wanted ( ) Satellite Television 

Special Category: $20.00 

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS. 

(No refunds or cerdits for typesetting errors can be made unless you clerly print or type your 
copy.) Rates indicated are for standard style classified ads only. See below for additional 
charges for special ads. Minimum: 15 words. 
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11 


16 ($40.00) 


21 ($52.50) 


26 ($65.00) 



10 



12 



13 



14 



17 ($42.50) 



18 ($45.00) 



19 ($47.50) 



15 ($37.50) 



20 ($50.00) 



22 ($55.00) 23 ($57.50) 



24 ($60.00) 25 ($62.50) 



27 ($67.50) 28 ($70.00) 



29 ($72.50) 



30 ($75.00) 



31 ($77.50) 32 ($88.00) 33 ($82.50) 34 ($85.00) 35 ($87.50) 

We accept MasterCard and Visa for payment of orders. If you wish to use your credit card to pay for your ad fill 
in the following additional information (Sorry, no telephone orders can be accepted.): 



Card Number 



Expiration Date 



Signature 

IF YOU USE A BOX NUMBER YOU MUST INCLUDE VOUR PERMANENT ADDRESS AND PHONE 
NUMBER FOR OUR FILES. ADS SUBMITTED WITHOUT THIS INFORMATION WILL NOT BE ACCEPTED. 
CLASSIFIED COMMERCIAL RATE: (for firms or individuals offering commercial products or services) 
$2.50 per word prepaid (no charge for zip code).. .MINIMUM IS WORDS. 5% discount for same ad in 6 
issues; 10% discount for same ad in 12 issues within one year; if prepaid. NON-COMMERCIAL RATE: (for 
individuals who want to buy or sell a personal item) $2.00 per word, prepaid. ...no minimum. ONLY FIRST 
WORD AND NAME set in bold caps at no extra charge. Additional bold face (not available as all caps) SOf 
per word additional (20% premium). Entire ad in boldface, add 20% premium to total price. TINT 
SCREEN BEHIND ENTIRE AO: add 25% premium to total price. TINT SCREEN BEHIND ENTIRE AD 
PLUS ALL BOLD FACE AD: add 45% premium to tolal price. EXPANDED TYPE AD: S3.75 per word 
prepaid. All other items same as for STANDARD COMMERCIAL RATE. TINT SCREEN BEHIND ENTIRE 
EXPANDED TYPE AD: add 25% premium to total price. TINT SCREEN BEHIND ENTIRE EXPANDED 
TYPE AD PLUS ALL BOLD FACE AD: add 45% premium to total price. DISPLAY ADS: 1" x 2W— 
$270.00; 2" x 2Vt— $540.00; 3" x 2Vt"— $610.00. General Information: Frequency rates and prepayment 
discounts are available. ALL COPY SUBJECT TO PUBLISHERS APPROVAL. ADVERTISEMENTS 
USING P.O. BOX ADDHESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER 
WITH PERMANENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 15th of the third 
month preceding the date of the issue, (i.e., August issue copy must be received by May 15th). When normal 
closing date fails on Saturday, Sunday or Holiday, issue closes on preceding working day. 



CABLE-TV Converters: Jerrold products in- 
clude "new Jerrold Tri-Mode", SB-3, 
Hamlin, Oak VN-12, M-35-B, Zenith, and 
more. UHF Deluxe li kits. (Quantity dis- 
counts) 60 day warranty. Repairs of cable 
converters. For fast service C.O.D. orders 
accepted. Send S.A.S.E. (60 cents postage}, 
or call for info. 1 (312} 637-4408. HIGGINS 
ELECTRONICS, 5143 W. Oiversey, Chicago, 
IL 60639. No Illinois orders accepted. 

KITS! Sound effects generator, capacitance meter, 
C64 drum machine, stereo scratch filter, and more. 
Semi-assembled and tested. Free literature. 
GRAYCO, 1024 Lancer, San Jose, CA 95129. 

LEARN by building functional reed relays and prox- 
imity switches. Design your own burglar alarm sys- 
tem, etc. Send for our free price list. ALLREED, 138 
5th Ave., Suite 160, Pelham, NY 10B03. 

NEW antenna invention. Delivers extremely great 
performance on all HF and VHF bands. Perfect for 
Ham, CB — or for monitoring police, fire, and short- 
wave. Also extremely effective for VHF television 
and AM/FM radio. Total parts cost less than $10.00, 
and are easily obtainable. For complete con- 
struction manual send only $20,00. postpaid to: R. 
CHRISTIE, 215-28 Spencer Ave., Queens Village, 
NY 11427. 

CONVERT AM/FM pocket radios to receive short- 
wave, FM 2-meter Ham. police, aircraft. For more 
info send S.A.S.E. to HOWARD BAILEY. 115 Manor 
Place, Santa Cruz, CA 95060. 



lri;lflhlilUWi»[tl?M 



Increase channels, range, privacy! We specialize 
in frequency expanders, speech processors, FM 
converters, PLL & slider tricks, how-to books, 
plans, kits. Expert mail-In repairs* conversions. 
16-page catalog $2 



CBC INTERNATIONAL, P.O. BOX 31500RE. 
PHOENIX. AZ S5046 (602) 996-8700 



COMMODORE kits, C-64, ViC-20. Eprom pro- 
grammer: programs 2732. 2764, 27128, etc., 
$79.90,<kit, $99.0WA&T. Speech Synthesizer: In- 
cludes extensive vocabulary or create your own 
$44.90/kit, $54,90/A&T. Kits include all hardware, 
software, PC. boards, documentation. Specify ma- 
chine and tape or disk. H&H ELECTRONICS, P.O. 
Box 50111 , Tulsa, OK 74150. 

QUALITY printed-circuit boards. 15 cents sq-in. 
Free drilling. Quantity discounts. INTERNATIONAL 
ENTERPRISE, 6452 Hazel Circte, Simi Valley, CA 
93063. 

EXPERIMENTERS! 40KV from any ignition coll 
using our solid state driver kit, $24.95. Catalog 
$1.00. NESTRONICS. P.O. Box 61 1 , Tobyhamta, PA 
18466. 

DESCRAMBLER plans. Gated sync suppressed 
signal. Newest design, everthlng Radio Shack. 
Complete drawing-theory, parts list. PC layout. In- 
structions. Send $15.00, HENRY PRICE, P.O. Box 
835. Leland, NC 28451. 



A SINGER'S DREAM! 



REMOVES VOCALS FROM RECORDS! 

New You can sing with the world's best bands! 
The Thompson Vocal Eliminator can remove 
most or virtually all of a lead vocal from a standard 
stereo record and leave the background! 

Write or call for a Tree brochure and demo record. 

LT Sound, Dept. R-l, P.O. Box 338. 
Stone Mountain. G A 30086 (404) 493- 1258 
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Quality Microwave TV Antennas 1 


LIFETIME 
| WARRANTY 


Mul[j-ChannRi 1 .9 1o 27 GHz 
40dB Gain True Parabolic 20 Inch Ditto 
Cam plete System SS4 ,95 ( SMpp) ng Ind.) 
Dealership*. Guy. Pricing, R«plcc«nien1 Parte 

Ptninw-Tecti Electronics 

P.O. BOH 3*772 . rnoertl. U 85087 
1 802) M7-77M (13 00 EMM ill phone via si I 

Matin Card ■ Vila • COO's 



ATTENTION 

ELECTRONIC TECHNICIANS 



Highly ENecli™ Homo Sludy BS£E Degree Pro- 
gram for Experienced Electronic Technlcfons 
Our New Advanced Placement Program grant* 
Credit (or previous Schooling A Profeistonal Ex- 
perience. Advance Raptdtyf Our 40th Year. 

FREE DESCftiPTM LETEOATUflEI 
Cook's institute of Electronics Engineering 
P.O. BOX 20345. JACKSON, MS 39209 



WANTED 






INVENTIONS, ideas, new products wanted! Indus- 
try presentation/national exposition. Call free 
(1-800)528-6050. Arizona, (1-600) 352-0458. X631. 

ELECTRONIC assembly business requires addi- 
tional contracts and new products. Very competitive 
due to low labor cost and large export incentives. 
GOMAR, A.A. 26, Manizales. Columbia, S.A. 
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Don't let 

your lungs 

go to pot. 



Smoking marijuana is a lot more dangerous 
than you think. And a lot less cool. 



t 



AMERICAN 

LUNG 

ASSOCIATION 

The Christmas Seal People® 



Space ccnlrtbuled by Ihfl publisher as a public service 



EDUCATION & INSTRUCTION 

F.C.C. Commercial General Radi- 
otelephone License. Electronics home 
study. Fast, inexpensive! "Free" details. 
COMMAND, D-167, Box 2223, San Fran- 
cisco, CA 94126. 

MASTERCARD AND VISA are now accepted 

for payment of your advertising. Simply 
complete the form on the first page of the 
Market Center and we will bill. 



LEARN how to use a computer. Train at home in 
spare timel No previous experience needed! Learn 
computer programming, computer applications and 
operations... even computer games. Use hundreds 
of programs already available or loam to write your 
own. Experts explain everything in easy-to- under- 
stand language with step-by-step directions. Call for 
free facts! 1-800-862-6262. extension 56, or write 
ICS COMPUTER SCHOOL, Dept. DEC65, Scran- 
ton, PA 18515, 



BUSINESS OPPORTUNITIES 

MECHANICALLY inclined individuals desiring 
ownership of small electronics manufacturing busi- 
ness—without investment. Write: BUSINESSES, 
92-R, Brighton 11th, Brooklyn, NY 11235. 

YOUR own radio station! AM, FM, cable. Home 
operation possible, BROADCASTING. Box 130-F7, 
Paradise, CA 95969. 



REEL-TO-REEL TAPES 

AMPEX professional series open reel tape, 1800-or 
2400-feet on 7-inch reels, used once. Case of 40, 
$45.00. 10V4 x 3600 feet and cassettes available. 
MasterCard/Visa. VALTECH ELECTRONICS, Box 
6-RE, Richboro, PA 18954 (215) 322-4866. 



INVENTORS! 



ELECTRONIC 

ASSEMBLY UUS1NFSS 



Start home, spare lime. Investment knowledge or 
experience unnecessary. BIG DEMAND assem- 
bling electronic devices. Sales handled by profes- 
sionals Unusual business opportunity, 

FREE: Complete Illustrate It literature 

BAFtTA. RE-O Box 248 

Walnul Creek. Calif. 94597 



CAN you profit from your idea? Call us today regard- 
ing the marketing of your invention, or write for your 
free information package. Over a decade of service. 
AMERICAN INVENTORS CORPORATION, 82 
Broad Street, Dept. RE, Westfield, MA 01086, (413) 
568-3753,(Not an answering service.) Offices na- 
tionwide. 



DO-IT-YOURSELF TV REPAIR 

NEW!. ..Repair any TV—Easy. Anyone can do it. 
Write, RESEARCH^ Rl.3. Box 601 BR, Coivlile, WA 
99114. 



EPROM PROGRAMMING 

HOBBYISTS: Pretested EPROM*s sold with your 
programming installed. Program listing provided. 
Fast service. Write or call: ROMULUS MICRO- 
CONTROL, Box 8669, Rockville, MD 20856, (301) 
540-8863. 




INCREASE 
YOUR MEMORY 
WITH 64K DRAM 
MEMORY CHIPS" 



Comp uter 



j 



Return this 
ad for your 
complimentary 
catalog <s^ 



4113 16K 150 NS $ .95 

4 16-1 6-iK -.JONS I 2-15 

41266 2S6K 150 NS 51 J 50 

CALL FOR QUANTITY PRICING 



A 



Book* > B-in jdb&af.d 4 Aee*S3-0(iH * CsflUCiiry* * CrrfifiicaU * ConrHKHofs " Ciyolali ■ Plugi & Jicka * 
EnclosurBi ■ Fins - FiH*™ ■ FuKi ■ H**1 Shrink Tubing - K«tSirik» * Kits • Kftebi * P«rnphnr*ii » Pro&na 
* Oplo * PCBProduds ■ P-otont-Drnfltora * Power Suppl Hi * Riliyi ■ Rwi*tw* ■ C*bH AiMrflMiM SockttB 



Active 



SELF SERVE STOHES 
US WESTFJOHOUGH BEUEVUE 

MASS WASH. 

(617)366-9684 (206)881-8191 



CANADA 



s I 



YOUR ELECTRONIC 
COMPONENT CENTER 

MAILORDERS 



MONTREAL 
(514)731-7441 
OTTAWA 
(613) 728-7900 
TORONTO 
(416) 977-7692 



CAN. 1-800-361-5884 
U.S. 1-800-343-0874 



Optimum** 1 ** 


PO . OMSlQfc 


Hl|[*|nmiflh Urn 




rfftl F.?rr*f 51 


Wcrtn*". Cm*&*; 


KIP INI CAM. 



DOWNSVIEW 
(416)630-0400 
EDMONTON 
(403) 438588S 
VANCOUVER 
(504) 438-3321 
CALGAFV 
(403) 235^300 



REPLACEMENT FOR 



ECC®/CE®/SK 



® 



TRIPURS Min3«/Tvpi! 

SO0A/SXJ304 9.95 

Saa/^,% 9.95 

sae*/sllsM 9M 

52S/sk3«w 12.75 

5M/sxjHi7 11.80 



OUTPUT 
TRANSISTORS T 

„„., 5 PC Min 100 Mln 

165/Iejs. 2.23 1.95 

2S8/skj"o 2.25 1.95 

2B5/SK3467 2.75 2.25 

2.25 1.90 



2SD1341P/7! ?! 



AUDIO POWER 

10 PC Min 

152/5KJB95 
$3/sKJ27i 
~B/SKS054 .4 

/VSkJOai .59 

_1/sk!440 .49 

292/5*5431 .48 




RECTIFIER 
DIODES 



100PCMIn "lOOOPCMIn 

125 1000V/I5A .07 .05 

156 iooov/5* .18 .14 



.^^ Dampci-Hl volt __ 
506 Fa« Recovery .29 



.22 



375/ 
712 



SPECIAL OF THE MONTH 

44C 10 PC Mln 39C 100 PC Mln 



SK9118 

TVSound/IF 

FM/DET/ 



75C 



10 Pc Mln 



60$ 



100 Pc Min 



SUPER SAVINGS 





10 


100 




10 100 




10 


mi) 




MIN 


MIN 




MIN MIN 




MIN 


MIN 


85 


.21 


.18 


159. . . . 


.. .16 .11 


189.... 


.. .50 


.45 


102A . . . 


,33 


.29 


160.... 


.. .88 .77 


190.... 


.. ,59 


50 


108 


.18 


.14 


161.... 


.. .63 .50 


191.... 


.. .65 


55 


123A... 


.18 


.14 


162.... 


. . 2.25 1.95 


198.... 


.. .65 


.53 


123AP.. 


.13 


.09 


165A.. 


.. 2.35 1.99 


199.... 


.. .18 


12 


129 


.38 


.33 


171.,.. 


.. .49 .39 


234. . . . 


.. .19 


13 


129 


.38 


.33 


184.... 


.. .38 .30 


287. . . . 


.. .29 


,22 


130 


.59 


.53 


185.... 


.. .38 .30 


288.... 


.. .29 


22 


154 


. .75 


.65 


187.... 


.. .48 .40 


376. . . . 


.. .55 


49 


137 


. .49 


.39 


188.... 


.. .50 .45 


398. . . . 


.. .59 


.49 



FOR A COMPUTE LIST CALL OR WKITE-C 0.0. orders welcome (Mln Order 125) 

DIQITRQN ELECTRONICS 

110 HILLSIDE AVENUE. SPRINGRELa NEW JERSEY 07081 

TO 1 1 FTM 1 BOO- J 2S-492B I n N J 101 ■ 1 7 » -90 1 Telex 1 S844 1 

PRICES SUBJECT TO CHANCE WITHOUT NOTICE OFFER GOOD WHILE SUPPLY LASTS 

eco B a Trade Mirk of primps eco. 

Diolcron Electronics ts not associated In any way with Philips ECG. 
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CIRCLE 57 ON FREE INFORMATION CARD 



WE HAVE QUALITY PARTS. DISCOUNT PRICES AND FAST SHIPPING! 



TRANSFORMERS 



5 4 VOLTS iff- 750 MA 

6 VOLTS; ISO MA 
12VCT@2WIU 
11V. @ MO MA 

II V0LT5 @ 1 AMP 
34 VOLTS @ ISO MA 
24VCT,i-1 AI»P 



WOO 
11.35 
*2.M 

U.M 

H.SO 
S3 50 

14.50 



LINE CORDS 



TWO WIRE 

6- ISgi TWO WIRE 
S FOR 11.00 

THREE WIRE 

8 FOOT 1(g> THREE WIRE 
S3. 00 EACH 




WALL 
TRANSFORMER 



ALL ARE 11i VAC 
PLUG IN 



4VDC@?0lfA K.00 

SVAC@500HA 5350 

8VDC@?S0MA ta.SO 

DVDC @ 5O0 HA 15.00 

IMC "1 AMP (3 00 

1 1.5 VAC S !65 Ml S3. 50 

17 VAC @ 500 MA 14.00 

24 VAC S' 250 HA $3,00 



SPRING LEVER 
TERMINALS 

TWO COLOR 

TF.SMJNJiLS 

ON A STURDY 

2 3/4" ■ 3 3/4 

BAKELITE PLATE.il- 

GREAT FOR SPEAKER ENCLOSURES 

OR POWER SUPPLIES 

11 .00 EACH 10 for is 00 




MULTI-SWITCHES 

3 STATION 

NON-INTERLOCKING 



■2PDT SWITCHES 
3 EACH OPERATES 
" INDEPENDENTLY 



1(t - BETWEEN 
MOUNTING CENTERS. 
St.75EACH 

5 STATION 
INTERLOCKING 

MADE BY ALPS 
3-2PDTAND 
2 -SPOT 

SWITCHES ON FULLY 
INTERLOCKING ASSEMBLY 
3d' BETWEEN 
MOUNTING CENTERS 
KJOEACH 

5 STATION 
NON-tNTERLOCKWG 

SAME AS ABOVE. EXCEPT 

EACH SWITCH OPERATES 

INDEPENOENTLV. 

S2.50 EACH 



Tl SWITCHING POWER SUPPLY 

Tl * 1053214-2 

COMPACT, WELL-REGULATED SWITCHING 
POWER SUPPLY DESIGNED TO POWER TEXAS 
INSTRUMENTS COMPUTER ESUIPUENT. 
INPUT: ]41«C-25. WC AT 1A 
UTPUT: * 1 2TOC AT 350MA 
+ 5VDCAT 1.2A 
- 5V0CAT200MA 
SIZE; AV x 414' X 1U- S5.00 EACH 




MIKE CONNECTOR 

S CONDUCTOR IN-LINE PLUO 
ANO CHASSIS MOUNT JACK. 
TWIST LOCK STYLE. SAME AS 
SW1TCHCRAFT I2CLSM 
$2.50 PER SET 



7 CONDUCTOR 
RIBBON CABLE 




METER 

D - 15 V.D.C. 

THIS 2-1/4" 
SQUARE METER 
MEASURES 
(MB VDC 
KJOEACH 




SUB-MINIATURE 
DTYPE 

CONNECTOR 



SOLDER TYPE SUB-MINIATURE 
CONNECTORS USED FOP 
COMPUTER HOOK UPS 
DB- IS PLUG S2.7S 

DS- 1 5 SOCKET $4.00 
D8-I5HOCD $1,50 

DB-25PLUG $2.75 

Dfl-2 5 SOCKET $3,50 
DB-25 HOOD $1.25 



"PARALLEL" 

PRINTER 
CONNECTOR 

SOLDER STTLE 
36 PIN MALE 
I USED ON 
> -PARALLEL" 
DATA CABLES, 
15. SO EACH 




I.D.C. MALE 

SAME ASABOVE. 

WILL 
PRESS 
FIT ON 
STANDARD 
RIBBON CABLE. 




12 VDC @2J6 AMP HOUR 

5 J/ 8" X 2 1/lt" X 3 i/V 

S25.00 EACH 




SPECTRA STRIP RED MARKER 
STRIP. 28 GA STRANDED WIRE 
$5.00 PER ROLL (K» FT.) 



2K 10 TURN 

MULTI-TURN POT 

SPECTROL 

■MOD 534-7161 

15.00 EACH 



5?8^ 



ROTARY SWITCH 

1POLE 
e position 

lit" DIA 1 1W WON 
TPBACH 

IOfWM.00 




REVERBERATION UNIT 



$7.50 EACH 

ACCUTR0NIC5 COIL SPRING TYPE UNIT5. USED IN 
ELECTRONIC ORGANS TO PROVIDE ACOUSTIC DELAY 
SOUND EFFECTS INPUT IMPEDANCE 8 OHMS OUTPUT 
IMPEDANCE 2250 OHMS. 4'/. , i ISV.-j !¥„■ 



SOUND AND VIDEO MODUUTOR 
FOR T.I. COMPUTER 

T.I. » UM13S1-1 DESIGNED FOR USE 

WITH T.I. COMPUTERS. CAN BE USED WITH 
VIDEO SOURCES BUILT-IN A/8 SWITCH. 
CHANNELS OR 4 SELECTION SWITCH. 
OPERATES ON 12 VDC HOOK UP DIAGRAM 
INCLUDED. 

110.00 EACH 




PUSHBUTTON 
POWER SWITCH 

H*ffi 

DOUBLE POLE POWER SWITCH 
PUSH -ON, PUSH OFF 
11.00 EACH 



SWITCHES 

MINI-PUSH BUTTON 



S.P.ST MOMENTAFV 
NORMALLY OPEN 
1/4- BUSHING 

3S{ EACH 
10 POP. $325 
100 FOR $30 00 

SPECIFY COLOR: 

RED, BLACK. WHITE, 
YELLOW. 



f 



48 KEY ASSEMBLY FOR 

T.I. COMPUTER 

NEW TEXAS INSTRUMENTS 

KEYBOARD. UNENCODED. 
48 S.PS.T MECHANICAL 
SWITCHES TERMINATES 
TO IS PIN CONNECTOR 
SOLID METAL FRAME 4- X 9: 

$6.50 EACH 2 FOR 111,00 




EDGE 

CONNECTORS 

AU ARE ,15*- SPACING 

10 PIN EDGE 
CONNECTOR 

TRW »50-IOA-20 $2.00 EACH 

22/44 TIN 

PC STYLE; NO MOUNTING EARS 
tl.MEACH 10 FOR $14,00 

22/44 GOLD 
PC STYLE $2.00 EACH 

10 FOR $18 00 

28/56 GOLD 

28/ 56 GOLD PLATED CONTACTS 
.156 CONTACT SPACING. 

$2.50 EACH 10 FOR $22,00 



120V INDICATOR 



NEON INDICATOR. RATED 

120 V 1/3 W. MOUNTS IN 

S/1&- HOLE... RED LENS. 

7 St EACH 

10 FOR $7.00 

100 FOR 165 CO 



GEL CELL 
BATTERY 




13.8 VOLT REGULATED 
POWER SUPPLY 

THESE ARE SOLID STATE FULLY REGULATED 
13BVDCP0WERSUPPLIES.ALL FEATURE 
100% SOL ID STATE CONSTRUCTION, FUSE 
PROTECTION, LE.D. POWER INDICATOR. 

2 AMP CONSTANT, 4 AMP SURGE 

UL LISTED $18.00 EACH 




DC CONVERTER 




DESIGNEE- TO PROVIDE A 
STEADYs5VDC@240MA 
FROM A BATTERY SUPPLY 
OF 3.5 TO 6.25 V. 

2 1/16- X 1 1/16' X $1S0 

1 U/16- HIGH EACH 



TRANSISTORS 

IHTPt 4 FOR SIM 

IFOR $1.00 
4 FOR $1.00 
3 FOR H. 00 
2N3S05 3 FOR $1 00 

3N2SOT 1 FOR tl .00 



r 1N4148 
C SPECIAL 



■\ 



.45* SPACING PC LEADS 

1000 FOR $10.00 

10.000 FOR $$85,00 



KEY ASSEMBLY 

5 KEY 

$1.00 
EACH 

CONTAINS 5 SINGLE-POLE 

NORMALLY OPEN SWITCHES 

MEASURES 3 3/4' LONG 

JKEV 

$1,25 
EACH 



®ffi&m 



CONTAINS G SINGLE-POLE 

NORMALLY OPEN SWITCHES 

MEASURES 4 1/4~ LONG 




8 " P.A. SPEAKERS 



C.T.S. MODEL 883079 
8 OHMS COIL 
3.0 02 FERR1TE MACHET 
TYPICAL RESPONSE RANGE 

100 - 10,000 HI. 
POWER RATING 15 WATTS MAX 
DRILLED TO MOUNT LINE 
MATCHING TRANSFORMERS . 



15.00 EACH 

CASE OF 

8 SPEAKERS 

432.00 



RELAYS 

SOLID STATE RELAY 

HEINEMANN ELECTRIC 

ffl01-5A-l40-5AMP 

CONTROL: 3-32VDC 

LOAD: 140VAC 5 AMPS 

SI2E.2-XrXVHIGH 

$5.00 EACH 10 FOR $45.00 



MINIATURE 
6 VDC RELAY 

SUPER SMALL 
SPOT RELAY; 
GOLD COBALT 
CONTACTS. 
RATED 1 AMP AT 30 VOC: 
HIGHLY SENSITIVE. TTL 
DIRECT DRIVE POSSIBLE. 
OPERATES FROM 4 J TO 
8 V. COIL RES. 220 OHM 

1 3/18" » 11/32- " 7/1S" 

AROMAT t RSD-8V 

S1.50 EACH 10 FOR $1350 



13 VDC RELAY 

CONTACT: S PNC 
10 AMP @ 120 VAC 
ENERGIZE COIL TO 
OPEN CONTACT.. 
COIL 13VDCWOOHMS 
SPECIAL PRICE $1.00 EACH 



4 PDT RELAY 

• 14 pin «lyl* 
- 3 imp contKfs 
' 24 volt (La Of 
120 voii £e con 
■ Uwd bol fully ihukJ 
11 .70 EACH 
EpKrify COil volt*04 
LARGE QUANTITIES AVAILABLE 

lOCMTl KM RELAY IH 



COMPUTER 

GRADE 
CAPACITORS 



n 



2,000 mid. 200 VOC 
13/4'DIA -5 - HIGH $2.00 

3,600 mM. 40 VDC 

1 3/S - DIA - 3 3/4" HIGH *1 .00 

6,400 mfd. 60 VDC 

13/8' CIA .4 1/4" HIGH (2.50 

31,000 mid. 15 VOC 

1 3/4' D1A. ■ 4' HIGH $2 JO 

72,000 mfd. 15 VDC 

;- DL4 . 4 3J8 - H*OH 13.50 

18S.00O mid. 6 VDC 
21/2"DIA -41/2'HIGH $1.50 

CUMHP4 TO FIT CAMCTTOAI Hi «. 



SLIDE A POTS 

100K linear Up* 

T LONG 

1 5/8" TRAVEL TB« EACH 

SOOK linear taper 

2 7/8" LONG 

1 3/4- TRAVEL 7«« EACH 

DUAL 100K audio taper 

3 1/2" LONG 

2 1/2" TRAVEL. I1J0 EACH 



fl 



CRYSTALS 

CASE STVLE HC33/U 

" COLOR8URST 
3ST1-S45KC 



2 MHZ 
$3.50 EACH I 11,00 EACH 



METAL OXIDE c\ 
VARISTOR U 



POPULAR GE I IJOLA10A 
VARISTOR. 5/8" DIAMETER 
51.25 EACH 



MINIATURE TOGGLE 

ALL ARE RATED 5 AMPS I 



S.P.D.T. 
(on-on) B 

PC. STYLE. A 

NON-THflEADCrjlIL 
BUSH I NO C» 

If EACH I "(J 

IB FOR 17 03 fljf 

S.P.D.T. 

(on-oll-on) I 

NOf#-THf1EAOEDff| 

BUSKING 

PC. STYLE 

75* EACH 

10 FOR 17 00 



ft 



8.P.O.T. 
(on-on) 

SOLDER LUG 
TERMINALS 
II .M EACH 
10 FOR 19.00 < 
1« FOF1 1100 

S.P.D.T. 
(on-on) 

PC LUOS. 

THREADED 
SUSHI NQ 
tl.U EACH ' 
IOfOR$»OOD 
100 FOR 1W0O 



SWITCHES 

9 125 VAC 
S.P.D.T. 
(on-off*on) d 

SOl-DEH lug 

terminals. 

11.43* £ACM 
lip £OA t9 00 
100 FDR |60 00 

D.P.OT. 
(on-on) 

SOLDER LUQ , 
TERUIMALS 
«3.«EACH 
10 FOfl tIB.OO ' 

100 FOR Ji 60.00 



TOLL FREE ORDERS ONLY 

T -SCO S25 5432 

[OHOER ONLY1 

(IN CALIFORNIA 1 800 -?5S-6666| 

ALASKA HAWAII. 

OR INFORMATION 

(21)1 3 BO flOOO 



fILL ELECTROniCS CORP. 



905S. VERMONT AVE POBOX20406 LOS ANGELES. CA 90006 



LE.D.'S 

STANDARD JUMBO 
DIFFUSED 

NED 1$ FOR $1.(0 
MCEH 10 FOR $2.00 

l-EUOW 10 FOR $!.O0 

FLASHER LED 

j. S VOLf OPERATION 
F\ REP JUMBO SIZE ff 
51 .00 EACH b 



I 



Bl POLAR LED 

2 FOR $1.70 



LED HOLDERS 

TWO PIECE HOLCER A f* 
FOR JUMBO LED ItJ 

10 FOR BSt 200 FOR $1000 

CLEAR CLIPLITE 
HOLDER 

MAKE LED A FANCY 
INDICATOR. CLEAR. 
4 FOR $1.00 



3 1/2" 
SPEAKER 

B OHM 
IMPEDANCE. 
FULL HANGE 
SPEAKER 
3 07 WAGNE1 
4- DIAGONAL 
MOUNTING CENTERS. 



$2.50 EACH 

10 FOR $20.00 





\37 



SOLID STATE 
BUZZER 

STAR HSMB-06L 

TTL COMPATIBLE 
$1.00 EACH 
10 FOR $9.00 



6228 SEPULVEDA BLVD VAN NUVS. CA 9H1t 



CIRCLE 107 ON FREE INFORMATION CARD 



QUANTITIES LIMITED 
MINIMUM ORDER 510 00 
USA 53 00 SHIPPING 
FOREIGN ORDERS 

INCLUDE SUFFICIENT 

SHIPPING 
CALIF RES ADD 6 1 2 
NO C O D ' 



C 
5 



85 



FINEST 
QUALITY 



SN 60/40 Rosin Core (RA) 



^TT7T7T1 




FSEE Frright On 

All Driers 
Over S25 
Under $25 add 
52 50 per wder. 
Miniiun order S10. 



FREE DniMirlq Wick 

with each pound oi solder 



■ Check ■ Honey Onto ■ V>SA 

■ HiSlertart n'SUi-oMui 



' POtorammro hv lira 



Call TOli FREE 
800-645-4808 



SATELLITE TELEVISION 

SATELLITE-TV receiver breakthrough! Build 
your own system and save! Instruction man- 
uals, schematics, circuit boards! Send stamped 
envelope: XANDI, Box 25647, Dept. 21 N, Tempe, 
A2 B52S2. 

SATELLITE system $595.00. Information S1.00. 
Also VCRs. TVs. STARLINK, INC., 1122R Park 
Plaza, Huntsville, AL 35801. 

HOME Satellite Handbook has everything you 
need to know about Satellite Television. $10.00, 
HAG, Box 422. Seaford, NY 117B3. 

UNSCRAMBLE- Canadian & American satellites. 
Watch t he good stuff. Pla n s $ 1 9 .95— boards & p I a n s 
$30.00— units completed $298.00— kits available — 
details and order forms S3.00, SCRAMCO, 8688 
Royal Drive, Noblesville, IN 46060. 

E-Z satellite kit, computer print-out ol your location, 
2" liquid compass, inclinometer. $19.95. Master- 
Card, Visa. IN-X-SALES, Box 45, Tilton, NH 03276, 
(603) 286-3082. 



ENJOY SATELLITE TV 



DO-IT-YOURSELF AND SAVE 

Electronic Know-how nol required 
Easy Eo build from our plans or kils. 

Lowest prices on sgtelttie etectronics 
S*nd s i to catalog or se 95 lex 
Consumer Guide to Satellite Teieviltion 

Ma.Hoctayta. MissQU|a( MT 59&n? 



V 



SATELLITE system. Big savings! Easy installation 
plans featuring quality equipment, $9.95. 
ANUSKIEWICZ, 625 Pennsylvania Avenue, Oak- 
monl, PA 15139. 

SATELLITE systems and accessories. Dishes, re- 
ceivers, LNAs, actuators. Top brands, low prices. 
$5.00 catalog, B&T ELECTRONICS. P.O. Box 
3156, Grand Rapids, Ml 49501. 

SATELLITE-TV system S600.00I I'll tell you how t 
did it. Send $5.00 to RALTEC. 2805 Carriage Ct, 
Carrollton, TX 75006. 

BUILD a better satellite antenna for less. Com- 
mercial quality— complete plans for accurate para- 
bolic dish, 12' (or smaller). Send $8.95 to 
CABLETRONICS. Box 30502R. Bethesda, MD 
20814. 

SATELLITE equipment at discount prices. All major 
brands available. Send for free price list. GALAXY 
SATELLITE SYSTEMS, P.O. Box 970499, Miami, 
FL 33197. 

SATELLITE reception systems at dealer prices. 
Limited lifetime warranty on dish. Contact: SATEL- 
LITE TV OUTLET, INC., 4747 W. Tuscarawas 
Street, Canton, OH 44708. (216) 478-0440. 

CANADIAN Pay-TV and Satellite Deserambler 
Manual. Alt systems described. Schematics and 
construction details included. New chapter, recep- 
tion of pay channels via inexpensive dish and probe 
type microwave antennas in America and Canada, 
58 pages, $12.95. Complete product catalogue 
$2.00 (refundable). SHOJIKI ELECTRONICS 
CORP., 1327 Niagara St., Niagara Falls, N.Y., 
14303. C.O.D.s call (716) 282-1001. 



PRINTED-CIRCUIT BOARDS 

PRINTED-circuit boards. Quick prototypes, pro- 
duction, design, reflow solder. Send print or for 
Suote description to KIT CIRCUITS, Box 235, 
lawson, Mi 48017. 

PRINTED- circuit boards double-sided with plated- 
through holes or single-sided. No-set up charge. 
CAUDILL, INC.. 205 Hast Westwood Ave., High- 
point, NC 27262. (919) 884-0229. __ 

CIRCUIT boards, single-sided boards 48-hour turn- 
over. No-set up charge. Lowest price quotes. EM- 
CON PCB'S, (602) 483-2464. 



AND ART SERVICES 

FACE 

PLATES 

ENCLOSURES 
WHITE OR CALL 
For Literature or Quote* 



Let us quote you 
on any stage of 
your product from 
proto types to 
production. 
FABTRON DIV. 

PO Bo«9M 
Columbia. TN 384B1 
(61 SI 381-11*3 



UNLOCK THE POWER OF YOUR 
TIMEX OR SINCLAIR COMPUTER 



Ceotronic*. Printer I/F.,.,. *30.00 

with 3* printer cable *69. 93 

as above + computer cable., eB9.93 

Floppy Drive [/F ......... 4190.00 

+ 3' S-1M" drive cable *199.93 

When ordering, specify type of computer 
Allow 4-6 weeks for delivery 

CALL or Write for free catalog to: 

Research Service Labs 
P O Bo:; 19124 OKC, OK 7314,4 
(403) 743-9312 

Phone hr-s: 2- 10PM Hon clay thru Friday 



EPROMS 



STATIC RAMS 



g 

o 

r- 

o 



LU 

6 

< 

86 



74LS00 

74LSQ0 

74LS09 

74LS32 

71LS71 

T4LS1Q7 

74LS125 

74LS158 

74LS164 

74LS240 

74LS243 

71LS241 

74LS373 

74LS374 



.13 
.18 
.25 
-32 
.25 
.45 
-35 
.55 
.85 
.45 
65- 
.85 
.85 



74S00 



74S00 
74501 
74508 
74574 

745139 
74S163 
74S240 
74S244 
74S273 
74S280 

74S373 

7US374 



.29 
32 
.32 

.45 
.75 
.85 
.00 

.00 
.50 
.75 
.00 
.00 



CMOS 

401 1 
4013 
4049 
4053 
1503 
4520 
74C163 



22 
35 
32 

75 
50 
75 
75 



74150 

ECL 
10132L 



.75* 



.60<f 



2716-450 

2732-450 

2732A-250 

2732A-200 

2764-450 

2764-200 

27128-250 



75 

95 
95 
95 
75 
75 
- ■ 



DYNAMIC RAMS 



4116-200 
4116-150 
4164-200 
4164-150 

41256-150 



.72 

1.00 
1.75 
1.75 
6.95* 



2114-450 

21 14LP-450 

21 14LP-2Q0 

6U6P-4 

6116F-3 

6116P-2 

6116LP-4 

6116LP-3 

6116LP-2 

6264LP-15 



1.00 
1.15 
1.25 
2.85« 

3-75 
4.95 
3.50 
4.25 
5.25 
12.95 



LOW PRICES! 

& 
TOLL FREE! 



8200 



8237A-5 

8243 

8250 

8251 

8253 

8253-5 

8255 

8255-5 

8259 

8259-5 

B272 

8284 

828S 



12.95 
5.75 

9.75 
4.25 
5-95 
6.50 
3.95 
4-95 



6 

7 

14 

6 



25 

50 

25 



12.95 



8000 

8065 4.50 
8085-2 9-95 
8068 10.00- 
8748 17.95 
8755 18.95 



DTC-5150 

10MB 

DISK [IBM 

CONTROLLER 

w/cables 

$2I5.QO 



CRYSTALS 



LINEAR 



LM1486 

LM1489 

LH311 

LM317T 

LM317K 

LH324 

LM339 

NE555 

LM741 

LM747 

MC4044 

75150 

LH350K 

LH338K 



.65 

.65 
.59 
.99 
3.25 
.50 
.79 
■ 30 
.25 
.59 
3-95 
1.75 
3.95 
4.95 



64K RAM SET 
$15.75 



•27128 $6.75 

(250ns) 
•2764 S3.75 



DYNAMIC RAMS 



-41256-150 $6.95 



misc. 
1793 16.00 
6845 9.00 
2651 7.00 
3242 6.50 



SARATOGA ELECTRONICS. INC. 

12380 SARATOGA-SUNNYVALE ROAD 

SARATOGA, CA 95070 

(408) 446-4949 



MHZ 

8432 








10.0 

14.31818 
15.0 
16.0 
17.430 
18.0 
18.432 
20.0 
32.0 



3.25 

3.50 

2.50 

2.50 

2.50 

2.50 

1 .50* 

2.50 

2.50 

2.50 

2.50 

2.50 

2.50 

2.50 

2.55 



DIP SWITCHES 

4 POSITION .75 

5 POSITION .75 

6 POSITION .75 

7 POSITION .75 

8 POSITION .75 



EDGECARD CONN. 

62 PIN ST 3.50 
50 PIN ST 3-50 



$10 MIN. ORDER. SEND CHECK, H JO, , VISA OR MASTERCARD 
ALL PRODUCTS GUARANTEED FOR 90 DAYS. PRICES AND 

SPECIALS SUBJECT TO PRIOR SALE. PLEASE INCLUDE 
*2.50 FOR UPS GROUND. 



800-621-0854 ext.245 



IC SOCKETS 

8 PIN ST . 10 

14 PIN ST 

16 PIN ST 

18 PIN ST 

20 PIN ST 

22 PIN 5T 

24 PIN ST 

28 PIN ST 

40 PIN ST 

64 PIN ST 



.12 

.15 
.18 
.25 
.28 
.30 
.38 
.45 
4.00 



capacitors 

resistors 

transistors 



CALL AND GET ON OUR MAILING LIST! I 
WE HAVE MANY OTHER ITEMS IN STOCK! 



800-242-4949 (c a) 



CIRCLE 253 ON FREE INFORMATION CARD 






COMPUTER 

PRODUCTS, 
Inc. 
ORDER TOLL FREE 

(800) 
538-8800 

{CALIFORNIA RESIOENTSI 

(800) 
848-8008 



(MasterCard] 



STATIC RAMS 



2101 

Z1M 

zr.n-i 

Z101L-Z 

fill 

till 

I1H 

JI14-M 
23 l+L-i 
IIHL-J 
ZI1U-Z 

tin 

5101 

IKI 4044-4 
I MS 4044-3 
TKS4044-2 
MM1U 
I K Hi It-It 
TKH20I6-I5 

iHHzait-ia 

HMtllt-4 
HM8I1I-3 
HMtllt-Z 

HKilltlP-t 
HKSII6LP-3 

hmciibip-: 

Z-5I3Z 
HKSZ64P-15 
HM(J641P-15 
HMIE94LME 



ZSBll 
IK i 1 

IK J I 
IK t I 

Z = 6 i 4 

IK 14 
IK I 4 
IK t 4 
IK I 4 

IKi4 
4Ki I 
14 

IK ■ 1 
IK I I 
IK i I 
Kit 

:Ki! 

Kl! 
!Klt 
III 

:kiS 
■■Ki j 
:Kii 
:Kit 

Kll 

IKil 

IKil 

IK 1 1 

mil 



4U» 

<;C:: 
4S>n 
SSOii 
45C.I 
45Csi 
4Hu 
ZSCll 

4im 

3t0u 

rtj« 

5Eu 
4S3ii CM 01 
4SOU 

booh 

ZWu 

Z5Du 

itgu 

fSlhi 

I till 

lODu CMOS 

ISSli CMIIS 

IZOn ClOt 

10 In CM It 

IS4ll CMOS 

IZOu CMOS 

300li 

I Shi CMOS 

ISDll CUBS 

lZDll CUBS 



DYNAMIC RAMS 



TMMOI7 

UPH11 

MMtZII 

MK4IOI 
Mltltl 

41I6-I0 
4111-10 

4116-iz 
till 

4IH-I5 
4114-10 
4IB4-1S 

41ZS6-ID 

iizu-ii 



nil 
z;ii 

ZJlt 

Z7I1 
ZTK-I 
HI I Kit 
TitZTlt 
IHSZ51Z 
Z7W 
HUM 
ZTM *-tt 

37Ji» 
im t-i 

Z7M 
I7M-U 

17M-I8 
THUS 14 

NMBB7B4 

1CI1B78S 

Z7IZ1-4S 

Z71Z1-30 

271ZO-2S 

Z7!B«-!S 



■IK .i I 

4Kl I 
4Kil 
OK i I 
BKil 
lSKll 
ISKil 
IGKit 
HKil 
04IU1 
04Kll 
04Kll 
ZSEl I 
ZSBl 



!S[-n 
SO til 

it Ob 

ID. On 
litu 

lOlu 
I SOU 
IZOlt 

ISBit tl 
ZSDll tl 

ItOu ti 
ISOu ti 
200b 
I tOu 



EPROMS 



ZtElB 
IKil 
IK 1 1 
IK 1 1 
IKil 
IK 1 1 
IK 1 1 
4Kil 
41i J 
4Kll 
4Kll 
4KH 
4Kil 
IK i J 
IKil 
iKll 
IKil 
OK 1 1 
IKil 
UK 1 1 
UK 1 1 
UK 1 1 
lIKit 



I II 
4 tin 

i SOll 

4 SOU tl 

3 Shi ti 

4 SOll ti 
4ttll 

4 tin ti 

4 sta ti 

4ltu Zli 

3 SOn Zli 
Zttii Zli 
ZOOM ill 
ISOti ti 
Z5J11 tl 

zooti Si 

4 Bllu ti 

4 SOu tl 

3 SOll tl 

ZSOll tl 

300ii Si 

ZSOll Si 

ZSOii I4i 



1. 10 

71 

It 

1.11 

Ml 

2.21 

II 

1. 10 

1. 11 
1.31 
1.40 
lit 
3.90 
MI 
1.41 
3 .95 
I.9E 
Z.4I 
Z.19 
4.41 
2.41 
2.11 
5.49 
Z.99 
3.41 
1.41 

29JS 
7.9S 
l.lt 

1015 



I4S 
l.lt 
l.lt 
.41 
.41 
.71 
Jl 
1.41 
9-li 
I SO 
l.lt 
2.00 
7.M 
l.lt 



9.11 
2.41 

S.W 
2.11 
l.lt 
3.11 
l.lt 
l.lt 
3.1S 
3.15 
315 
t.lt 
l.lt 
4.Z5 
t.lt 
7.1S 
MS 
17JS 
I Mi 
l.lt 
MB 
1MB 
24.15 



74LSO0 



74LSDD 

74LSDI 

741101 

74LM3 

74LS04 

74LS05 

74LSM 

741101 

74LS10 .24 

74LS11 .34 

74LSII 

74LSI3 

74LS14 

74L515 

74LS20 

74LS21 

74LSZ2 

741138 

74LS37 

74LH8 

74L130 

74LJ33 

74U33 

74LS37 

7 41! 31 

741540 

74LI4Z 

T4LJ47 

74L348 

74134! 

74L151 

74L3S4 

74LSSS 

74LSB3 

74LS73 

741S74 

74LS7S 

74LS7B 

74U7) 

74LS83 

74LSBS 

74LSB6 .SI 

74 LI 10 .54 

74 LIU .11 

74L3B2 .54 

74LM3 .54 

74L113 .74 

74 1111 II 

74LI10T .31 

7 4 LSI 01 .31 

74 LSI 12 .31 

74LI113 .31 

74L3114 Jl 

74LMI .44 

74LJ123 .71 

74LS124 2.1S 



74111 25 

74U126 

74LSI32 

7415133 

J4LSI3B 

74LJI37 

74LSI3B 

74LII31 

74L1I4B 1.1! 

74LS147 2.45 

74LSI4I 1.30 

74LSI5I 

74LSI53 



.42 
.41 
.51 

.SB 
.31 
.88 
.M 
M 



.54 
.64 



74LSI54 1.15 



74LJI55 

74LSIB6 

74LSI5? 

74LII5I 

3411111 

74LI161 

74LSI62 

74LSI63 

74L3104 

74L51I5 

74J1IO 1.10 

74LJ161 1.70 

741S1SI 1.70 

74U170 1.45 

74L1173 .01 

J4LS174 .14 

7 4 LSI 75 .54 

741110) 2.10 

74 LI 111 ISO 

74U1I0 

74LSI11 

74 LSI 12 

74LJI93 

74LS194 

7 4 LSI 95 

74L513E 

7411107 

74LI221 

74LH40 

74L3241 

74LI242 

74U243 

74LS244 120 

74L5245 US 

74U247 

74LI24I 

74LI249 

74LSZ51 

74LSZ53 

7 4 13357 

74LI2SI 



.68 
.59 
.64 
.5! 
.6) 
,64 
.63 
.64 
.63 
94 



74LS25S 2.70 



74LS2B0 

74LS200 

7 4 LI 273 

74LI275 

74LI27I 

74LI2I0 

7411213 

7411210 

74LS213 

74LH9S 

74LS211 

74LM00 

74LM1I 

74LIII4 

7415352 

74LS353 

J 4 IS 36 3 

74LS364 

74LS3SS 

74LS3BS 

74113(7 

74LS3EB 

74LS373 

74L3374 

74LI377 

74LS37I 

74LS37B 

74LS3I5 

74LS3B6 

74LS3ID 

74LS393 

74LS395 

74LS399 

74LS4Z4 

74L3447 

J4L54B0 

74LS524 

74LSE40 

74LSB45 

74LSBBI 

74LSEE9 

74LS570 

74LS574 

74LIUI 

74LS6B3 

74LS6I4 

74LIM5 

74LSE88 

74LI009 

74LS7I3 

IILS95 

IILI93 

31LS37 

B1LS9B 

25LS2521 

2SLSZS69 



.10 

.54 

lit 

3 30 
.41 

1.15 
.01 

.It 

,01 

.11 
II 

1.70 
3.45 
1.70 
125 
U5 
1 .30 
1.50 
.41 
.41 
.44 
.44 
1.35 
1.35 
1.35 
1.13 
1.30 
1.85 
.44 
1.16 
1-1 E 
1.16 
1.4E 
2.90 
.33 
1-9D 
3.15 
2.1 6 
2.16 
1.66 
1.36 
1.4E 
9.60 
3.15 
3.15 
3.15 
113 
2.35 
3.1 1 
23.15 
1.45 
1.45 
1.45 
1.4E 
2.75 
420 



We will try to BEAT 
All Competitor's Prices 

CALL for Quote! 



DISC CONTROLLERS 



IBB1 
1771 
1111 
1703 
1701 
1717 
2143 
2701 
2793 



. . . 3.10 

. . 14.00 

. . 22.90 

. . 22.90 

. . 22.90 

. . 22.90 

. . 0.90 

.. 30.00 

.. 31.10 



2795 
2717 
6643 
B272 



31.90 
31.90 

33.90 
19.90 



1183876 22.90 

HBII77 22.90 

IC3470 4.10 



UPD765 . 



10.10 



CRT CONTROLLERS 



5145 11.90 

EE47 19.00 

6BD47 23.00 

01145 IB.90 

7220 33.90 



CSII5D.27 11.90 

CB75037 28.90 

6P3350 31.00 

HD4I505 11.30 

1C1372 0.10 



1276 



21.00 T1I99IM 



33.00 



UV ERASERS 

QUV-T8/1 $49.95 

ECONOMY Model 




6500 

6500 6500 A 

0502 4.30 65024. 5.90 

0504 0.90 65204 5.90 

0505 B.90 0522* 9.90 

0507 9.90 6532* 10.SD 

0520 4.30 0546* 12.00 

0022 4.90 0511* 10.00 

tm 9.90 Rufinn 

0045 ... 10 BoOO a 

0001 0.90 03021 7.90 

6800 



1 MHz 



5300 . 

0102 . 

6BD3 . 

OBOE . 
6BD9E. 

6609 . 

OB10 . 

GB20 . 

0121 . 

0323 . 

0040 . 

0543 . 

0344 . 

014 6 . 

0047 . 

0000 . 

6152 . 

0000 . 

0162 . 

6075 . 

6160 , 

0003 . 



2.90 

7.90 
17.90 
12.90 

9.90 

B.90 
2.90 
4.30 
2.90 
13.90 
11.90 
33.90 
24.90 
1 1.90 
10.90 
2.90 
6.90 
7.90 
10 3D 
E.9D 
1.90 
21.90 



68BOG 
2 MHz 



63BDD . 

60102 . 

61100 . 
00I09E 

56610 . 

6BB21 . 
61140 

01845 . 
61160 



1.90 
11.00 
11.90 
11.00 

5.56 
5.00 
16.00 
18.00 
5.00 



68000 

6B000-3 34.00 

... 13.00 



EE047 
EB4BB 
EBE52 

5BEEI 
5E7S4 
6B7EE 



16.90 
14.00 

t.oo 

17.00 
19.05 



0031 .. 
9035 ... 
003B .. 
ID 3-1030 
IKS-8073 
1030* . . 
1006 .. 
60154-2 
6066 .'., 
0007-3 15 M Hz] 
1017-2 11(481) 

1001 

0011 



8100 



B131 .. 
8155 .. 
0155-2. 
8153 .. 
B1B5 .. 
8185-2 . 



8000 

14.90 6253 6.90 

6.S0 8253-5 7.90 

5.90 0200 4.45 

16.90 6255-5 4.99 

29.90 0257 7.90 

3.90 0257-6 1.90 

4.90 0259 3.90 

11.99 0201-6 9.90 

24.90 1271 69.90 

159.90 0272 19.90 

270.91 1274 23.99 

19.90 9275 21.90 

59.90 B279 9.99 

1279-5 7,90 

0202 3.45 

5213 6.45 

2.10 3214 4.90 

6.90 82IB 9.40 

7,90 1217 MS 

0.90 3233 12.00 

28.90 8289 44.00 

33.50 B29Z 12.00 



8200 



5303 


.. 21.00 


0213 


.. 33.90 


8205 


. . 2.90 


«1I ...... 


. . 1.75 


1114 


. . 3,75 


1219 


. , 1.76 


1224 


.. 3.20 


1329 


. , 1.75 


1226 


. . 3.45 


1237 


.. 12.00 


8237-5 


.. 14.10 


1231 


.. 4.45 


3343 


. . 4.46 


1250 


. . 9.99 


1251 


. 390 


B2514 


. . . 4.45 



Z-80 

7J0-CPU 

I80-CTC 

110-0*11 

Z19-DIK 

IIO-PIO 

ISO-SID/0 

zio-tio/i 

ZBO-SIO/2 

ZID-llt/t 



2-80 A 
210I-CF1I 

II0*-CTC 

Z00A-0MT 



8300 

B301 2.90 

1304 1.90 

0307 2.90 

3301 2.00 

1310 . 3.90 

911 1 1.90 

8700 

1741 23.90 

0740 19.90 

9740 21.90 

0755 23.00 

80000 

10100-6 99.99 

80131 B9.99 



Z-80 

I.9E Z104-DI* ...... 8.95 

1.95 2BOA-P10 2.40 

1.15 ZIDI-SID/D 9.05 

7.95 zaOA-SIO/1 9.15 

1.95 II0»-SIO« 0.95 

8.95 Z80*-SI0/9 9.95 

bos z-eo b 

8.15 Z90B-CPO 7.9E 

Z80B-CTC 1.95 

Z108-PI0 0.93 

2 45 2001-DKKT 11.91 

1.45 2101 11070 .... 20.05 

7 1] 210 S10/Z 21.00 



MEMORY 
EXPANSION KIT 




Pinllil Friitir Card 

80-OiUiniforApjlill-t-.. 
80-M cirri lir Apili Hi. . 
Csickmiti BO-CiIimi Cirri . 
Siriil Cirri (eommuilcitlon) . 

Clock Ciltiritr ctrri 

Cooling Fit 

Powir Sipply 

Joystick 

Joyitlck Aril pi it Appli No. . 

RF ModulitoF 

Disk Drill Fill Hilflt .... 

Disk DrlH'A Kilght 

Cmlrollir Cirri 

Aipli Piddlit 

I6K Cirri 

ISK Bin Boird 

EHiiri-A-Slit 

Firirili Mippli 

Kill! Tiuch. Pad 

Mi|lc Touch Pidw/JiyiM. 

Kiytrtitt Kiyboird 

Appti Kiyboird (Taiwan). 



. 49.85 

149.95 

129.95 

. 69.95 

. 69.95 

. 79.95 

. 38.95 

. 63.95 

. 29.95 

. 14.95 

. 13.95 

169.95 

169.95 

49.95 

5.95 

39.95 

13.95 

34.95 

29.95 

99.00 

79.95 

219.00 

149.95 
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VIEWMAX-80 149.95 



The right 80-column card for your 
Apple II+ 

• Soft video switch 

• Built-in inverse video 

• Shift key support 

• 2 year parts & labor warranty 




TERMS: Minimum order $10.00 
For shipping and handling include 
S2.50 for UPS ground or $3.50 for 
UPS Blue (air). For each additional 
air pound, add $1.00. California 
residents must include 6% sales 
tax: L.A., S.F.. S. Cruz & S. Mateo 
counties include 6.5% sales tax 
and Santa Clara include 7% sates 
tax. All items subject to availability 
and prices are subject to change. 
Typographical errors are not our 
responsibility. 

No additional charge for Master- 
card or Visa. We reserve the right 
to substitute manufacturers and 
to limit quantities. 

CALL for VOLUME Quotes 

HE* HOURS: M - F 7:30 am - 5:00 pm 

VISIT OUR RETAIL STORE 

2100 De La Cruz Blvd. 

Santa Clara. CA 95050 

(408) 988-0697 

ALL MERCHANDISE IS 
100% GUARANTEED 



Telex; 75644( 



■ Erases 15 EPROMS in 20 minutes 
* Plastic Enclosure 



4164 200ns 
9 for $15.75 



/"Power <f8e»*f 
Problems? 



AEGIS™ Power Condltlonina Equipnwn.1. . .THE SOLU- 
TION! Protects Computers & Hlrjh-tech Equlprranl From 
Damaging Voltage Surges. Lost Data, & Cosily Down Time. 
^ SPIKE— SPIKKR* 

flB«J Tralrsnnl TOU51 Suijt & Spikt SaKJUsswt S Noise 
iStfB Fllttn • Elm HMHS-M M«Wl RlM IfllV. IS* 
"^1 PTICKI From SS'J.35 

LINK— SAVER 711 

Standby UrlnteiTii.ptiblfl 4 Enwir^anqr POwvr 
Syflwis. Srtf-Contmwd fettnies. Compact 
design . CornpfcJftly Amomalk. 
Pfic«d From *4»DG 






LJAl Of Nrfff* tOf tf9§ MtritOf*. 

Onier tnquins invrJW. 

sUGIeI' 

bsm mm., ojpi re 

Bslhlekm. PA 11017 



kstuit MHO lk 

MO-5H-M0O 
TWX 501-651-2101 

111 PENH* JI5-MT-07DO 

M*K IN USA 



FOR SALE 



CABLE-TV Secrets — the outlaw publication the ca- 
ble companies tried to ban. HBO, Movie Channel, 
Showtime, descramblers, converters, etc. Sup- 
pliers list included. $8.95. CABLE FACTS, Box 711- 

R. Pataskala, OH 43062. 

RESISTORS V.W,yjW5%C.F. 3 cents. 1%metal- 
films, custom wirewounds, capacitors and other 
components, JR INDUSTRIES, 5834-H 
Swancreek, Toledo, OH 43614. 

FREE catalog featuring scanner accessories, car- 
rier/subcarrier detectors, voice scramblers, unusual 
kits. CAPRI ELECTRONICS, Route 1 R, Canon, GA 
30520. 

THE Intelligence iibrary — Restricted technical in- 
formation & boo ks on electronic surve ilia nee, sur- 
veillance-device schematics, lock-picking, In- 
vestigation, weapons, identification docu- 
ments, covert sciences, etc. The best selection 
available. Free brochures. MENTOR, (DepL Z), 
135-53 No. Blvd., Flushing. NY 11354. 



WHOLESALE MATVCATV equipments, antenna, 
accessories, cartridges, radios, speakers, cables. 
(718) 897-O509, O&WR. 68-12 110 Street, Flushing, 
NY 11375. 

TI-99/4A software/hardware bargains. Hard-to-find 
items. Huge selection. Fast service. Free catalog. 
DYNA, Box 690, Hicksviile, NY 11801. 

TUBES, new, unused. Send self-addressed, stamp- 
ed envelope for list. FALA ELECTRONICS, Box 
1376-2, Milwaukee, Wl 53201, 

FREE Automotive Security Catalog. Largest se- 
lection available. Do-it-yourself pagers, alarms, 
hood/locks, glass detectors. Allow 4 weeks tor deliv- 
ery, or for rush send $1 .00. AUTOMOTIVE SE- 
CURITY EQUIPMENT COMPANY, Dept. 1, P.O. 
Box 382, Plainview, NY 11803. 

INDIVIDUAL photofact folders. No. 1 to no. 1400, 
$3.00 postpaid, LBT, 414 Chestnut Lane, East 
Meadow, NY 11554. 

DESCRAMBLERS for downconverters. High gain. 
Send $2.00. RB ELECTRONICS. P.O. Box 643, 
Kalamazoo, Ml 49005. 

TOKO coil set (four) $3.00. BFQ85 substitute 
transistor $2.00. JIM RHODES, INC., 1025 Ran- 
some Lane, Kingsport, TN 37660. 

ELECTRONICS catalog. Over 4,500 items. Parts & 
components. Everything needed by the hobbyist or 
technician. $2.00 postage & handling (States only), 
refundable with first $15.00 order. T & M ELEC- 
TRONICS, Dept. R, 472 East Main Street, 
Patchogue, NY 11772, (516) 289-2520. 



CABLE CONVERTERS S DESCRAMBLERS 



HAMLIN OAK JERROLD 
SCIENTIFIC SYLVANIA ZENITH 

ALL TYPES OF CABLE TV EQUIPMENT 

MICROWAVE ANTENNAS 6 ACCESSORIES 

— PREE ILLUSTRATED BROCHURE - 

— CALL OR WRITE — 

H.M.R. SALES 

221 E CAMEL BACK *1 

PHOENIX, AZ 85012 

tSpjl 3 S3 -0393 



3f 




WRITE FOR 

McGEE'S 



SPEAKER & ELECTRONICS CATALOG 

1001 BARGAINS IN SPEAKERS 

toll free 1-800-346- 2433 for ordering only. 

1901 MC«U STREET KANSAS CITY, MO. 6410s 



WANTED: Cash for old tubes, speakers, amplifiers. 
Western Electric, RCA. Cunningham, Mcintosh, 
Marantz, Quad, Tannm, J8L, Altec, Dynaco, Leak. 
(713) 728-4343. MAURY. 1 11 22 Atwell, Houston, TX 
77096. 

PC-2 & Sharp PC- 1500 owners: floppy disk emu- 
lator for your cassette files. A/MP, Box 78533, L.A., 
CA 90016. 

SCIENTIFIC Atlanta cable systems. New CM-04 
descrambler. Receive all channels. Send $2.00. 
ADVANCED TECHNOLOGY SYSTEMS, Box 316, 
Auburn, MA 01501. (617) 832-2339. 

TUBES, hard-to-find. Send self- ad dressed stamp- 
ed envelope for list AUDIO VIDEO STOP. 7477 
Village Parkway. Dublin, CA 94568. 

CABLE- and Subscript ion- TV secret manual. 
Build your own descramblers, converters — HBO, 
Showtime, Movie Channel, UHF. Latest theory, 

schematics, instructions, suppliers list. Send $8.95 
to: CABLETRONICS, Box 30502R, Bethesda, MD 
20814, 

FREE catalog. Electronic, electrical, parts, tools, 
controls, switches, relays, tech books, manuals. JS 
CHRlSTiANSON, INC.. 120 Oser Ave., Haup- 
pauge, NY 11788. 

CIRCUIT boards: your artwork, quick delivery, rea- 
sonable. ATLAS CIRCUITS, Dept. A, P.O. Box 892, 
Lincolnton, NC 23092. (704) 735-3943. 

FREE Pay-TV reception. "How- To" book. HBO, 
Showtime, Cinemax. $5.00. DIPTRONICS, Box 80, 
(E7), Lake Hiawatha. NJ 07034. 
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• ••••••*• WM. B. ALLEN'S ••*•••••• 

HOLIDAY FLUKE BONANZA 



TO SERIES 

ANALOG/DIGITAL 

73 S 75 

75 S 88 

77 $115 

802QB SERIES 

314 DIGIT DMM 

BOZOB 

80Z1B.. $139 

80ZZB S135 

S0Z4B 1217 

3025B *174 

4 Vi DIGIT DMM 

8060A $305 

8062A (257 

DIGITAL COUNTERS 

1900 A (80MHz) $358 1911 A (250 MHz) $589 

191 QA (125MHz) $497 191 2 A (S20MHz) $719 

REDEEM YOUR SPECIAL FLUKE REVIEW 
8 DTK $25 -OFF COUPON AT WM. B. ALLEN 



rj7j3» 




CALL TOLL FREE 

800 535-9593 

LOUISIANA TOLL FREE 800 462-9520 



TOTAL ELECTRONICS CENTER • OVER 70,000 ITEMS IN STOCK 

WM. B. ALLEN SUPPLY CO. INC. 

ALLEN SQUARE 

300 BLOCK NORTH RAMPART STREET. NEW ORLEANS, LOUISIANA 70112 



CIRCLE 103 ON FREE INFORMATION CARD 





DIGITAL 

CAPACITANCE 

METER 

■ Measures capacitors from 0.1 pF 
to 1999mFd ■ Accuracy 0.5% 
typical ■ Fuse protected 

■ Checks capacitors in and out 
of circuit ■ Backed by our 1-year 
limited warranty ■ For more 
specifications see MCM catalog 
#10, page M2 g 

#72-040 
*59.80 <Kh 



VCR 

BATTERY PACK 

■ Fits many RCA and Panasonic 
portable VCR's ■ Replaces RCA 
battery #149722 and Panasonic 
PLC R 181 2 ■ 1 2 V. 1 .g Ah ■ Size: 7W (L) 
x 1" (W) x Hi 1 (H) 




#29-260 

$27.95 (t-9i 



(10-up) 



VCR LAMPS 

TAPE SENSING LAMP 

■ Replaces: RCA #149389. Magnavox and Panasonic 
#XAMV0019, Philco and Sylvania #07-28817-303 



#25-235 

95*(i-9) 85*[io-99) 



TAPE SENSING LAMP 

■ Replaces: RCA #144075, Panasonic 
#XAMQ27P150W, Philco and Sylvania #07-28777-433 



#25-245 

$1.20(1-9) $1.05(io-9s) 



{100-up) 



BE SURE TO CALL 

FOR YOUR 

132 

PAGE 

CATALOG! 

OVER 

5,000 

ITEMS! 



We Also Have... a full line of test equipment, 
computer accessories, telephone accessories, 
speakers, television parts, flybacks, yokes, switches, 
fuses, lamps, capacitors, resistors, cartridges, styli, 
wire, CATV equipment, and many more. Over 5,000 
Items AT THE LOWEST PRICES AROUND! 



Terms 



* Si rrummLim order 5 1 .00 charge for ordara 
under $10. 

- $2Q minimum ciwgc card order 

* Orders shipped UPS CO D 

* Moil Orders shipped within £J hours 

* Sales office open fl'30 am Id 7:00 pm, Saturdays 
10-00 am to 3 pm EST 

- For prepaid ordera add $2.75 for shipping and 
handling 

* Shoukt shipping & Handling Charges exceed %2 75. 
- Z.Ot 



ttva balance due wi'l be sen! G.t 



MCM 
ELECTRONICS 
858 Easi Congress Park Dnve 

Centervilla. Ohio -45*59 
51 3-434.0031 



SOURCE NO. RE-11 
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CIRCLE 87 ON FREE INFORMATION CARD 



Your ad could be selling merchandise for 
you in this space. The price is a 
remarkable $250. To place your order, call 
any Radio- Electronics salesman: Stan 
Levitan (212) 777-6400, Marvin Green 
(818) 986-2001, Ralph Bergen (312) 
446-1444. 



TUNABLE notch filters, brochure, S1.00. D.K. VID- 
EO, Box 63/6025, Margate, FL 33063. (305) 
752-9202. 

SECURE your home with our sound activated 
switch. Easy to build. Turns lights and/or radio on at 
any attemped break-in and off when it's safe. For 
plans and parts list send $5.00 to J.B. ELEC- 
TRONICS, P.O. Box 99A, Marietta, GA 30061. 

ASSSORTMENT #102— Toko coils (1) 144LY-120K, 
(1)E520HN-3000023 and (2) BKAN-K5552AXX 
transformers, (1)BFQ85 Sub., and (1) AC adapter 
only $1 5.00. For fast free shipping, use MasterCard/ 
VISA and call toll free 1-300-821-5226, ext. 426 
(orders only) or write JIM RHODES, INC., 1025 
Ransome Lane, Kingspon, TN 37660. 

TUBES: "Oldies", latest. Supplies, components, 
schematics. Send S.A.S.E. for catalog. STEIN- 
METZ, 7519 Maplewood, RE. Hammond, IN 46324. 

AMAZING profits in your own electronics manufac- 
turing business! Thousands waiting to sell your 
products!!! Free details. BROWN. Box 51-R7, 
Tecumesh, Ml 49286. 

WE make PC boards and sell components. Turn 
around 1 day or 3 weeks. ET PROD, Box 36172, St. 
Pete, FL 33738, (813) 397-6421. 

CABLE-TV Source Book — a complete listing of 
suppliers for hard-to-find converters, descrambiers, 
technical information, schematics and much, much 
more. Full refund if not satisfied. Send $4.95 to 
CABLE, Box 12505-R, Columbus, OH 43212. 



TUBES — OVER 2000 TYPES! 
DISCOUNT PRICES 

Parts, supplies, and literature (Or 
lube type radios, inlcuding early and 
hard-to-tind tubes. 
Send SLQO ror 24 page wholesale catalog 

ANTIQUE ELECTRONIC SUPPLY 

(725 W University • Tempe Arizona BS2S1 • (6021 894-3503 



NEW... Convert any portable television into a giant 
five foot picture screen. Guaranteed. Only $24.50. 
QUEEN ENTERPRISES, P.O. Box 159, Toronto, 
Ontario M6M 422. 

FREE catalog 99-cent kits — audio, video, TV, 
computer parts. ALLKIT. 434 W. 4th St.. West Islip, 
H.Y. 11795. 

VIDEO and TVRO buffs — Proc-amp board regene- 
rates sync and gives total control over video'sync 
ratio, $42,00. Kit— $32.00. DA-4 board has one vid- 
eo input and provides four buffered outputs. $37.00. 
Kit— $27.00. GRIFFIN ENTERPRISES, Box 6104, 
Sumter, SC 29150-6104. 

DESCRAMBER cable/over-the-air programs — kits 
$97.95. Plans $9.95— details $1.00, MfNUTE, Box 
531, Westchester Station, Bronx, NY 10461. 

COMMODORE 64 new 6" digit program helps pick 
lottery numbers. Program Database, find your pro- 
grams fast. $29.95 each. MO. only RONALD 
O'DOMSKI, 1107 Powderhom Dr., Newark, DE 
19713. 



TM6 BIST PLACE to BUY, SEU. or 






TRADE NEW and USED EQUIPMENT 


Mil r" f"-^r Ltjji 




NUTS ft VOLTS MAGAZINE 


KM CUA 




BOX 1 1 I l-E ■ PLACINTIA. CA 93470 


SOFTWARE 




{714)431-7711 


T1IT [gWHIHT 




Join ThouMftd* of Reader I NitkHiwfcic 
Every Month 


HtCMWAVI 

iatiuiti 

junta vnuju. 




ONE YEA* US. SUBSCRIPTIONS 






SI 0.00 . 3rd Qui • SIS.M - Itt Clui 


AHTKK* H.ICT 




dft S3 5. 00 ■ Lifetime . 3rd Clue ^ 


PUiiiCATjOHi 











SPEAKER builders — A complete guide to speaker 
design methods, construction techniques, technical 
specifications, suppliers. 20 quality computer de- 
signed stereo speakers. $5.00. TIM SEQUIN, RE, 
3959 Castle Dr., Bay City, Ml 43706. 

PREWAR, postwar tubes, rider volumes, Sam's 
Photofacts ARs, TSM's, CBs, unit sales, S.A.S.E.. 
TWORCK. 22001 Dorion, St. Clair Shores, Ml 
43082. 

TECHIMICA 140/channel cable converter fully re- 
mote and video unit only $149.00, Jerrold LCC58 
converter only $79.00. Jerrold DRZ450 converter 
90/channel auto tuning only $89.00. All units carry 
full manufacturer^ warranty, specials while they last. 
For catalogue send $3.00. Thanks. REDCOAT 
ELECTRONICS, P.O. Box 28504, Jamaica, NY 
11428. (718) 459-5088, 



SCANNERS 

JOIN 30,000 other scanner owners in the nationis 
largest not-for-profit association of scanner owners. 
Bi-monthly publication with tech tips, fascinating 
true stories, news of new listening ad ven lures. Plus 
member benefit package including car rental dis- 
counts, no-extra-cost insurance coverage, free 
classified ad service, and more. Send just $9.75 for 
fO-month trial membership to: SCANNER ASSO- 
CIATION OF NORTH AMERICA, 240-A Fend 
Lane, Hillside. IL 60162. 



CABLE TV FILTER 
"CYLINDERS" 

SUPER powered notch filters. Equivalent of cable 
company "cylinders". Eliminate undesirable sig- 
nals. Any channel 2 through 8; 14(A) through 22(1). 
(Please specify.) Send $20,00 each. Money back 
guarantee. Quantity discounts, CATV, Box 17621, 
Plantation, FL 33318. 
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SOLAR CELL SPECIAL: 4 In. Diameter Rated .45 VDC At 1.2 
Amps Or Better. Brand New Units, Cosmetic Seconds, But 
Perfect Electrically. '3.99 5/$20. 



THE NEW ZRT-80 

CRT TERMINAL BOARD! 

A LOW COST Z-80 BASED SINGLE BOARD THAT ONLY NEEDS AN 
ASCII KEYBOARD, POWER SUPPLY, AND VIDEOMONITOR TO MAKE A 
COMPLETE CRT TERMINAL, USE AS A COMPUTER CONSOLE, OR 
WITH A MODEM FOR USE WITH ANY OETHE PHONE-LINE COMPUTER 
SERVICES. 
FEATURES: 

• Uwt a ZeOA and SMS CRT 
Controller for powerful video 

capabilities. 

• RS232 *t IS BAUD Hale* Irom 75 
10 19.200. 

• 24 x SO alandard formal (SO Hi). 

• Optional fonnati from 24 a B0 
(50 Hz) lo 54 linei * 96 character! 
(60 Hz). 

• Higher density lor matt require up Id 
3 additional 2K i 8 6116 RAMS. 

• Uses U.S. INS 8250 BAUD Rate 
Gen. and USART combo IC. 

• 3 Terminal Emulation Modes which 
are Dip Switch selectable. These 
include the LSI-ADM3A. the Heath 
M-19. and the Beehive. 

• Composite or Spilt Vldeo. 
» Any polarity ol video or sync. 

• Inverse Video Capability. 
' Small Size: G.5 x 9 Inches. 

• Upper A lower case with descenders. 

• T i 9 Character Matrix. 

• Requires Par. ASCII keyboard. 




BLANK PCB WITH 2716 
CHAR. ROM, 2732 MOM. ROM 

$4995 

SOURCE DISKETTE - ADD 510 



SET OF 2 CRYSTALS - ADD S7.50 



WITH 8 IN. 

SOURCE DISK! 

[CP.'M COMPATIBLE) 



»99 



95 

* ZRT-B0 



(COMPLETE KIT. 
2K VIDEO RAM) 



Digital Research Computers 

P.O. BOX 461565 * GARLAND, TEXAS 75046 - (214) 225-2309 



Call or write for a free catalog on Z-80 or 6809 Single Board 
Computers, SS-50 Boards, and other S-100 products. 



TERMS] Add 53-00 po*Earje. We pay balance- Order* undar SIS add 75c handling. No 
C.O.O- Wt accept Vita and MasterCard. Texas R«i. add S-I.'SS Tax, Foreign order* 
{ except Canada) «dd 20S PAH. Order* aver S&Q add &S6 for in*ur*ne*. 



MICRO \,„»» £**»'*'«■ / 
1^1 l\^ \WMflakk NJ. 07090/ 
ART >?153V 



UHF-TV PREAMP 

(As featured in Radio Electronics March/ 
May articles. 1962} 

This inexpensive antenna mounted pre- 
amp can add more than 26 d& of gain to 
your system. Lots of satis tied customers 
anil repeat orders tor this hi$h quality kit. 
which includes alt component parts, PC 
BO, Cb 39, Po wer Supply and Balun S3* 50 
Assembled Version , . . f 57.50 
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T..«-E» ■*»■ IHHC« |M-,l*Li.l.f!3h. » PI 
Iff! '.Nll'.Ht CCA-iJlL CULS.ftUL ftp.TCH 

j*.';.-'i»L'*i!^'*HC'?»i 1 ek"ih*i as 

A. ■ SftfClAu yPLL'EEELlHO NOUHTIHO 
mp -T - AJ.tl IMJPpim:, 

PP«4«- FPEE AH!lMHAItFEC|AJ.Li OK 1 0**B 

FOLE^HAADWAftt P~0* KaTpM Ia*. iHtlOO* VH I 
• 75 FT PFEHlUH IHlELBCB CEMVliU- CAJLl , 
AL 1 COP B£, 1 : E S ■ BA4.UH r COPrMECTOP £ . ETC I IMM 
At ABQMtJ .RW.p? > 3.Z1 



'u^T^f 



mm, 



iiiATHALi ;:". :... .. sat 

J..'u* ¥$V RACIAL 1HICH1CQHJ . L •' • , ■' ■:■ 

l tuF 3»V HOHOLITHICS ,. t . JJtJ IO.-l.v-r- 

-33laP 5Qv ROPtOLITMICm- ., 2; . . ' r- 

POT*- E "*&„ LINEAR TAPER ', i . vv 

HOTIOfi BfTECTOP »DABBS-*3 |ACM. -. 7rLQ.Gu 
HOrlOH DETECTOR IC '* T»IULH3333S 3f VZ . 30'PL? 
BLACK. PLARTIC PROJECT pii:. FOR ABCl <jL ■ L . «5 

OfCNsivi C0*f|fNucrg0H a#* icle FOP ai i; 

l.OOO PC *Eill'^ »»■ 1 i J-n VALUClVi irXH'+l 

3EUCP BtDHt' 70W tu uri.oo 

JLHEP 3- [ODE 5- L3U 1U OLA*l 30j|,» 



. tsv 



ILtUUJ Uf tttr.L*EE3fcSI it special. tJ tfilfl 
Hh+1, I3L-43, J31 -*5, a7|-«R K 3^1-**^ 
37l-'», 33EI-B7, 33L-P4. 33J-IO^, Ill'lCrS, 

ni-tH 

jaCl llJHTOIr.Il*- WP.II. OUTPUTI,... l.« 
C«[R CAR!" IITT 0* J T 2 t*CM 3. TL3 . 3r>' - 1-D2 

HlttlATLfftl OfAR -KjTC*r*i;R(J«A-. . 2/X.OO 

iPHMTCIrlO-L* A.C. AhPiRE*-, *., 4.*9 

RF -EUDt-EI ■■ i.tuH.R.JMH:. l2uH.33uM r ll'I.M 



MICRO-CONTROLLER BOARD 
(Krt;*1 19,50) 



Tinmt: MICRO-MART acre pis Visa, MC and leiephoo* COD'S. Mini mem orrj«r StO DO Shipping— 
US orders, S20O Canada and otfier countries S3.50 (includes ins). Shipping rate adjusted where 
applicabta NJ residents add 0% sales lax 

■ICIMUIT • 508 CENTUM ME., WESTF1EU. NJ 070W • (£01) 6 54 -6 00 S 



CIRCLE 261 ON FREE INFORMATION CARD 



THE FIRST NAME IN 
ELECTRONIC TEST GEAR 




20 MHz DUAL TRACE OSCILLOSCOPE 



Unsurpassed quality lie an unbeatable pnea. the Ramsay oseillo- 
scope compares to others coaling hundreds mora. Features include 
a component tasting circun \qs resistor, capacitor, digital circuit and 
diode testing. * TV video sync dinar ■ wida bandwidth & high sensi- 
Uvily • Interns! graticule * (rent panel tr^ce roister * Zaxis * high 
sens'.Civity x-y mode ■ raguli ted power supply * builHn calibrator 
• rock solid triggering 

■USA— Add $10.00 per unit for postage* overseas tutors add 15% 
o* total order for insured surface mail. 



RAMSEY D-1100 
TOM MULTITESTER 

Compact and reliable, designed to 
service a wide variety of equipment, 
features include ■ mirror back 
scale * double-jeweled precision 
moving coil ■ double overload pro- 
tection: * en ideal lowCOil unit for 
the beginner or as e spare hack-up 
unil. 



$39995 

h*5jh quiBty hook on 

probe* Included 




$1095 



lest leads and 

boiler y included 





45 MHz DUAL SWEEP OSCILLOSCOPE 



1 he RmmHiy 6Z5 n a dual time Pom, aaiayeo swwp urn thai incEucwia buHi-m 
signal delay ima tc ptrraii clear viewing during very jrtcrt rise limes or high ire- 
quarrcy wivorormi Olnoi fentufea mtluda. var-oblo irir^ger htjlriotl * 20 cali- 
brated sweep time ranges Trom 0.5 i-'cJiv 10 2 jj£/div. * luMy adjualabla sweep 
lime * X5 avrtwp m*amri»1srjn • live 1r| ff g ff r Mnjft**. CH1. OB, UNE EXTtrnil 
ir>d IMIemal (V mode] • front pi no-' K-y oparation, Z axis input * sum ditfor- 
anee or dri ■ and CH2 wavefcrmtclijplayed aa single trace * sweep gale and 
sweep output • autc Focus • single sweep 
"Same as unit to tell 



$79995 

high quality hook on 
probe* included 



NEW RAMSEY 1200 
V0M MULTITESTER 

Check transistors, diodes and 
LEOs wilh this professional quality 
meter. Olher features Include; 
decibel scale • 20K volt metering 
system * 3W mirrored scale * 
polarity switch * 20 measuring 
ranges • safely prabas ■ high 
Impact plastic case 



$24 95 



teil la edi and 
belltry Included 




RAMSEY D-3100 
DIGITAL MULTIMETER 

Re-liable n ecu rate digital mea- 
surements at an amazingly low 
cost ■ in-line coior coded push 
buttons, speeds range selection 
* aba plastic till stand * recessed 
mpul packs • overload protection 
on all renges • 3tt digit LCD dis- 
play with auto zero, auto polarity 
& low BAT. indicator 

last leads end 
battery included 



$4995 




CT-70 7 DIGIT 525 MHz 

COUNTER 

Lab quality at a breakthrough price. Features 

■ 3 frequency ranges each with pre amp • dual 
selectable gate times ■ oate activity indicator 

■ SOrnV @ 150 MHi lypic&l serisitiwly • wide 
frequency range • 1 ppm accuracy 



$11995 



wired include* 
AC a 



CT-70 mt . $W.95 

BFM njcad pack . a.95 




CT-90 9 DIGIT GOO MHz 
COUNTER 

The mosl versatile tor leu than $300. Features 3 
selectable gale limes • 9 digits ■ gate indicator 

• display hold * 2SmV @ 1 50' MHz typical sen- 
sitivity * to MHi nmabasa tor WWV calibration 

• 'l ppm accuracy 

M49 95 JSfflSJ?- 

CT-90 hit $129,9$ 

OV-1 0.1 PPM oven limsoase 59.95 

BP-4 niced pscX &,$5 




CT- 125 9 DIGIT 1.2 GHz 
COUNTER 

A & digit counter that will outperform units cost- 
ing, hundreds more. ■ gate indicator * 24mV m 
150 MHi typical sensitivity • S digit display 
* 1 ppm accuracy ■ display hotd • dual inputs 
with preamps 



$ 169 95 



wired Includes 

AQ adapter 



BP-* nicad pack,.,. , a.95 




GT-50 8 DIGIT 600 MHz 
COUNTER 

A vorsaiil& lab bench counler with optional 
receive frequency adapter, which turns the CT- 
50 into a digital readout for most any receiver 

» 25 mv @ ISO MHi typical sensitivily * a digit 
display • 1 ppm accuracy 



$169 9 5 



CT-50 kit $133.95 

RA-1 receiver adapter tcil , » 14.95 







DM-700 DIGITAL MULTIMETER 

Professional quality el a hobbyist price. Fai- 
lures include 26 ditfercnt ranges and 5 func- 
tions * Z'-'t digit. 'A inch LED display • auto- 
matic decimal placement * automatic polarity 

wired Include* 

AC adtpler 

DM-700 kit $99-95 

MP-1 probe set 4.95 



$11995 



PS-2 AUDIO MULTIPUER 

The PS-2 is handy for high resolution audio 
resolution measurements, multiplies UP in fre- 
quency • great for PL tone maasuremen Is 
• multiplies dy 10 or 100 • 01 Hz rei-olulion & 
buiti-m signal preemp/conditioner 



$4995 



wind 



PS-2 kit $39,95 



PR-2 COUNTER PREAMP 

The PR-2 is ideal lor measuring weak signals 
from 10 to 1,000 MHz • Mat 25 db gain • BNC 
connectors * great (or shifting flF ■ ideal 
receiver/TV p^eamp 

wired includci 
AC adapter 
PR-2 kil $34,95 



PS-IB 600 MHz PRESCALER 

Extends the range ol your present counter io 
600 MHz ■ 2 stage preamp • divide by 10 cir- 
cuiuy • sensitivity: 25mV @ 150 MHi • BNC 

conneclors • drives any counter 



$4495 



$5995 



wired Includes 
AC adapter 



ACCESSORIES FOR RAMSEY COUNTERS 

Telescopic whip antenna — BNC plug .. S 8.95 
High Impedance probe, light loading. . . 16.35 

Low pass probe, audio use 1 6.95 

Direct probe, general purpose use , . . . . 13-95 
Tilt bail, tor CT-70, 90. 125 3.95 



PHONE ORDERS CALL 

716-586-3950 

TELEX 4E6735 RAMSEY CI 



TERMS: " salislaclmn guaranteed ■ examine lor ID days, if nol pleased, return in 
origins! lotm lor refund • add 6 1 lor shipping and insurance ID a maximum (I 
S 10.00 • overseas add 15", for surlacc mall • COO add$Z5Q [COO in USA m ■;■ 
• orders under S1500addSI SO * NY residents add 7 : : sales lai • 90 day pans 
warranty en alt kits * I year parts & launr warranly on all wired units. 

1^ = = =====1 RAMSEY ELECTRONICS. INC. 

MJ%. IVi S£ ¥ 2575 Baird Rd. 

Penfielct. N.Y. 14GZG 
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tir? MftUUN PC IC CLtUHANCt 
- CflU FOF? QUANTITY DISCOUNTS — 



RED-HOT RAM & EPROM PRICES 



NEWEEPROM 



6264P-15 


(ISGnuSrwM 


12.49 


B264LP-15 


rTSomiPSAui 


12,95 


27128-25 


isonicpnoti 


9.95 


4)256-200 


roam bum 


8.95 


68764 


MHMIIVBKM 


12.05 



2818 24 2046x6 16K EWOM 350ns . 



MWrtVi fMomr-rniiriTirilfcirnihiMnn TitL t 

th* JSlflU *fl ■** rcrtwatoUi nwmory E**rtt"3 XVfyttfrTi a 

UMUKliatKlUUl 



Digitalker 



DTI 050-*«_ _,,..■«..». 

■" «.*Tk*{mQU*iAiMaimLjS~" 

>taK>4S«Wwttanlatrt«ivAi^dwhMMi 

r» * !■ r phh i* ■ i mnnii ■ n»i umi im 

MtlvBilK HUI44 4CH MHB^lHi 

.. L -.-. . - .. . . 

DT1 050 Digitalker- $34.95 M. 

MM54104 Procwsof Chip. $14.9 5 ea. 

DTI 057- urn* * niw mi m in h « dm m t m 
Part No. DT1057 $24.95 ea. 
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CIRCLE 114 ON FREE INFORMATION CARD 



Jameco Mail-Order Electronics •Worldwide • Since 1974 Jam eco 



Commodore Accessories 



♦ 



RS232 Adapter 
for VIC-20 and 
Commodore 64 



The JE232CM trim ooniwctton of elanderd MM RS23S 
KtjtolKKiwi, mt .toyourVIC-20andC,e4.A4-pole 
switch iKmh the kiwiton of the a control line*. Cofn- 

pMi Installation and operation instructions included. 
* Plugs Into User Part ■ Provides Standard RS232 signal 
levels - Uses 6 signals (Transmrl. Receive. Clear to Sand. 
Request to Send, Data Terminal Ready, Date Set Ready) 

JE232CM $39.95 



VOICE SYNTHESIZER 
FOR APPLE AND COMMODORE 




JE520CH 



• Over 150 srirt wcibtfMy-aHUai afaw I 
Ikln 500 Herts • lua-in snpWttr . ipeeksr. 
male Jack • lucrum a daar. natural Ma i 
reedy MH otaairranititreo mi' 
T*-! it e*"W ;< 1-3/rK 



JE520AP 



lorrniBea of mere 
sasMHesrel, Hi 
ira • Mag-In wr 

* Cat* Sits: 



UfUMIKmS: 



• Ssctrrty Werritne 

• T* ^ 




JES2DCM FwComniitr.OJiViC-SO 
J E520 AP For *p p !> 1 1 , 1 1 , . I n d No 



Computer Memory 
Expansion Kits 



IBM PC, PC XT and Compatibles 

Moil ci tna popular UnMTVD^r Boaitfl Iflff OuJaOrvn" EnpansKyi &»niU 
■AwytMlaaddan)idHttflnyUK,12iW, «K*;«25W: Th* IDWHKKK p« 

It iwUm CCimpraai cam*r»an OocuRMnMco maidtd 

1BM64K [Nine 200n> 64K RAH.) (19.95 



EKft UtCCHIM 01 

I6M1 28K (Nine 2S0nj 1 28K HAMs). 



. S1 74.95 



APPLE We 

E*ter0ed4P-ColvnirYS4K AAMCaTO txcercftmamcrrty S«Kb grw 17BK 
*h*fl UMd "«h pr^onini La* VfcCak;- Fg*y HINW »ntf 1*11*1 

JE864 $79.95 



TRS-80 MODEL I, III 

Each tt>t rarflet, r. a m l m wrrh s tem MM5M0 tUFW 1S141 1 SI 1 EX. Dynamic 



THS-16K3 200ns (Model lit, $6-29 

TRS-16K4 250ns (Model 1) $5.49 



TRS-80 MODEL IV & 4P 

EnytolnibBtKK dmih PHTyMH ** Am * mhn-20 ROOhj UK Dvn**< 



CotMiilTHS^D Hedd IVc 
ItlW l*KbHKAaO, 3V 3 B r^ll*ai^4Ph»nMI«Lto1?oK 

TRS-64Kr£ SI 7.95 

tDtMril lH Uodmt w Imm HI ib M, w^mjmt+mWaMmm 
MK to asHc.) 

TRS-64K2PAL (Mode, IV only) $38.95 

41 - *HM1 <MFh PAL CNp to nwt lnsnt kKto M 



TRS-80 COLOR AND COLOR 11 

w>Ti J «Ch eMMH-TO [SDOmJ UK 
lor ewn«na» C or i wwH TBS-M Cater 
Q C. El F jurf NC orC'jd boanta I? 32*L Aiaq ctxiwti 
1KB CtJtar CowmiHt ■ to *W flu* DOS :« OS-* rMt^aO 4 yt*Ji 
tul 45*K fl*« en *■ uawutff 

TRS-64K-2 $17.95 



^jfiR protec t yoursbl F.- . 

SMBf r DATASHIELD 

^^ v - #* Surg© Protector 

- .^B r;J^>r ft Mt4^<ai|0* W*m >ra? tM-'H Hr^r**&HJ 

candamaaa ySur HMKr<Flt*J:wHfki t*rt *■' 
■rMfpntv [* ?■»■- a m ajiagn. ( EW ■ c r n j mm n r j 
70DQ.OKI iA 



4 Socturta. On."D(tT &*ich Hl« 

I Stick., Sup** Fabin, CiVDl ShUcIl . . . ti*M 

i SoCh . Supnc ntMi ■. Low 'VtA Wurnn, . , M*44 



Auto JMutfttor 5*dich. . . 



DATASHIELD 
Back-Up Power Source 

rptata j<-j CL- inp iaaf Unaai jUa nri ni a r L &man-ouH», anal 

Htran ard ma rata FTIi PCJ0Q at BaHanW tor *-a 

■rJftJlraBwaajtawjatw y lhTKl^iaiBflart L aa^ 

ina 1M *T*» tw km*- nr iyMtMa AtrpCil ::apia ^i| 

PC EH rkKr. rjl ri^ H W*M}|4 rti t* BL«iortad Pw l9m> 

» rrwutH iftw pnw « Itwl v*4^ rPCMO 24 t* I - 

CdXO J^i^l -LJU5M «t*,l - UffBO OSi 

UKJS 




KJO0 MB Wat' — 
JTT300 pa M PWkral. 

ATMO LEW Wan natmffh 




*** SUMMER SPECIALS *** 



$£ Intelligent 300/1200 Baud 
Prometheus Telephone Modem with 
Real Time Clock/Calendar 

The ProHodam- a a Ea n 2 1 2A 1 3u0.< 1 2i>3 baud) l n Wi i - 
oont ^tand-alono modem • Full featured expandable 
modem ' Standard features Include Auto Answer end 
Atrto Dial. Help Commands. Programmable Inlellloent 
Dialing . Touch Tone* end Pulse Dialing a Mora ■ Hayes 
commend set compatible plus an additional extended 1 
command sel - Shown w/alpnanumerlc display option 
Price 

PM1200 RS-232 Stand Alone Unit $319.95 

PM1 200A Apple ||, II+ and ffe Internal Unit. $299.95 

PM1 2008 IBM PC and Compatible Internal Unil. $239.95 

PM1 2008S IBM PC & Compatible Internal Unit w/Mite Software. . . $274.95 

MAC PAC MacintosJi Package $369.95 

(Includes PM1200, Cable, and ProConvM Software) 

OPTIONS FOR ProModem 1200 

PM-COM (ProCom Communlcalion Software) $79.95 

Please specify Operating System 

PM-OP (Options Processor) ST9.95 

PMO-16K (Options Processor Memory - 16K) S 4.50 

PMO-32K (Options Processor Memory - 32K) $ 9.00 

PMO-64K (Options Processor Memory - 64K) $1 9.00 

PM-ALP (Alphanumeric Display) $79.95 

PM-Special (Includes Options Processor, S4K Memory dj^ CQ qc 
^s ^ fce^a ^ a**»aj end Alphanumeric Display) ,w I 09««73 



KEYBOARDS 



Apple* Accessories 



5V APPLE" 

Direct Plug-In 

Compatible Disk Drive 

and Controller Card 

The ADD-St4 Disv Drlva uses 
Shugan SA39Q rnochanics-l43K 
lormaltod storage ' 35 tracks 
■ Compatible nwilh Apple Control- 
ler 4 ADC- 1 Controller - The drive 
comes complete with connector and cable — just plug 
inlo your disk controller card ■ Size: 6 r L x 3^">V x 
(-9/16-0 ■ Wl0!9hl: 4 >i lbs. 

ADD-514 (Disk Drive) $149.95 

ACC-t (Controltef Card) $ 49.95 

More Apple Compatible Add-Ons... 

APF-1 ICookng Fm MDi euree pRMcer-i). . . J39.95 

KHP40O7 iSjrtctilngPw-arSurioM $59.95 

JEG1 4 rNumerlc/Aux Keypad txJe).. $49.95 

KB-A6S rKrrbouow/KeypKllDrlsll+l...., $79-95 

HON-12G |)J- SitenMoniier-i»ii-i anil. . . $79.95 

JE364 [» cm. <-«K RIM br *•) $79.95 

ADD-12 [51," HaJI-Hr^nl Dtak Drw*,i. ...... $1 59.95 

]K£JL ADDITIONAL APPLE'" 
9iJj||F ADD-ONS AVAILABLE 

ARC-1 6K(16K RlMCam Kr Agola II 1 1*1 S39.95 

AEB-2 lEi^OWSvmerkjrAaploll. Ui-i^i ..$69.95 

AlKnve copy or tumovd cproms 

2714,37X7, 2744 

A80-C [BO-Coiumn Card */Ses Swrtthl $74.9 S 

ADD-llc 15^-HSII.Hl Disk Drive lor AprxeJfcl SI 69.95 



13'l".x^V/l*ITI 



No*-' 





Mitsumi 54-Key Unencoded 
An-Purpose Keyboard 

■ SPST IwylwHthet ■ W] pm rtcbon csfitr 
son ■ Low praWe heyi ■ Feraursi: Eursa 
control, cape eechl, luncson. enter and irte heya 

■ Color ftca^apfl: grey ■ WJ. 1 1 lb. ■ Plnoul Induced 
KBS4. $14.95 



DISK DRIVES 



82-Key ASCII Cherry Keyboard 

' 7- bit pa-irlllDl A.SCU ■ U-JMty numorlc knypad 
■ Cur»f kflypsd ■ SPST iTi»CNintC*l rvtyimtcrioB 
* A il luminilvd h«yi ■ 2G-ptn heider connector 
Cotor: »ift-i» -Si»; 1ST. r. t^yt t 1^"H -Sptie 
enckntod 



KB 8201. 



. ffnXamaV. 



.$29.95 



Apple Keyboard and Case 
for Apple II and ||+ 

KeyDeerd: - 68 koyi ■ IS-Key btyped ■ Prect con- 
neclmn lrmri IS-pm ntoon connaclcf - 26 special 
lurtttiona ■ Size: 14*"L x 5^"W x ns-H 

Case Acoorrunodiles KB ■ A68 ' Poo-ufj lid lor easy 
acceia ■ Rla power supply end nuxherbpenl SM 
■Sue: 15*i-WxlB-Dx«V>l pri™ 




DocumantaHotT^' ^^~ js * w 

Included ^*-*sP^^ **" 

MPI51S (MP! Sit- SS full-W.) S B9.95 

RFD480 (Remex S«" DS hi 1 1 -tit) $ 99.95 

TM100-2 (Tandon5!4"DSIull-ht.) 1 59.95 

FDSSB (Teac 51* ' DS hall-ht 1 $139.95 

SA455 (Shugart 514" OS haif-ht). . . . $139.95 

FDD1 00-8 (Siemens 8" SS lull-tit.) $1 1 9 J5 

PCK-5 (5W Rower Cable KH) S2.95 

Cable Kin $3,95 



UV-EPROM Eraser 



KB-EA1 Apple Keyboard and Casa (pictured above). $1 34.95 

KB-A6A SiVKey Appte Keyboard orily, ,..**,<.,*, $ TO.95 

EAEC-1 Exparxied Apple Enclosure Case only. , % 5^.95 



POWER SUPPLIES 



Power/Mate Corp, REGULATED POWER SUPPLY 

■ Input. 1 OS- 1 2VS 1 0-350 VrlC at 47-fS3 Hi ■ Uw regulation. ' 0S% ■ Three 

mqunllne surfaces ■ Overvollage prgleclion ■ UL recponlzed ■ CSA cervsed 



8 Chips - 21 Hlnutw I 



tv 





% 



m 



EMA5/6C 



&V*3A/eVe?5A 4 T |T x *"W t 2'*t1 

svesA^vea* SHT-x^-wxae-H 



2 lbs $29.95 
i lbs $39.95 



KEPCO/TDK 4-OinPLTT SWITCHING POWER SUPPUf 
■ Ideal rdr disk drtw needa olCBT terminal*, microcomputer* and 
video aatmes ■ tout: 1 1 Weawc. 50/50Hi • Output *5va 5 Amo. +1 2V a 

IS Amp. -ri2Vd 2 Amp. -12V 05 Amp ' UL recognired ■ CSA certifted 
. Size: J* V X 4-3/ 1 6"W X 1 VH ■ WslgrH: 2 rbs 

MRM 174KF. $49.95 



Switching Power Supply for APPLE II, II+ 1 lit" 

' Can drive four floppy disk drives and up lo etghl expansion cards 

- Shod circuit and overload protection - Fits Inaido Apple computer 

- Fully regulated +SV • SA, +1 2V « 1.5A, -5V a 5A -12V « 5A 

■ Direct plug-in power cord included ■ Slse: 9»*-L x 3Vllr¥ x 2*"H 

■ Weight: 2 IBs. 

KHP4007 (SPS-109) $59.95 



4-CHANNEL SWITCHING POWER SUPPLY 

■ Microprocessor, mini-computer, terminal, meorcal eautpmerrt end process 
control applications ■ Input: 90-13QUSC. 47-4 40Hz ■ Output: KSVDC a 5 A 
-5VPC fl 1 A + 12VDC a 1 A -I2VDC * 1A- Une regulations' '0.2%- Ripple: 
30mv p-p ■ Uwd regularron: 1 1^ ' 0*trcurren1 protection ■ Adl: SV rrvsin 
output - 1 CAi ■ Sua ■ eat V x t *j^r k 4-1 5/1 6-n . Vretflht: 1 1* fat. 

FCS-604A. $69.95 



IBM PCXT EQUIVALENT 130 WATT POWER SUPPLY. 

UPGRADE YOUR PC! 

• Input: 100V- 1 30V/2fXV-2E0V selecUDIa a 47 to KJHt - Output: 
+5VDC 4 ISA, -6VDC«0,5A, +12VDC a 4.2A -12VDC 8 5A 
' Plug compatible connectors - Rts into IBM PC - Weight: 6 lbs. 

IBM-PS S159.9S 




a meco 

■dlJ«..:U»ltriJ 




1355 3HOREWAY ROAD. BELMONT, CA 94002 
j 7/M PHONE ORDERS WELCOME -(415) 592-9097 - Tetox; 176043 



| 1 Chip- 15 Minute | 

£i»«t*IEPnCnMa l^i»*uptoBi^'i»»iHriln21 minufca it chip 
In 1 5 nrslnijUil . Mtlnlalni; coniia.n1 cxDCJvjri) di J4*nc* Of C«4 Inch. 
Spectil constrictive tofcn limr stnTiiniln atatic buiW-up. SulK-kn 

lltetV lOGk LO pMWrHTl LTV QJCDOaUTa-B. COTTiptd - ONy fl OCT. % 

3 70"W r. 2.&0"H Comp4*lai wth bokUng frjj^ fr fi tf bpt 

DE-4 {JV-epflOM Ef»s*r. $74.95 

UVS-1 1 EL Rtplacemtrnt Qulb ♦ , . S1E.95 

HI-J^l^iW.'J.JiMdiH.MIM:! 

&M Qitr iVarnr IBM Comrmmtemlionm Program! 




JE664-A EPBQM Proy mm*f . 



. S995.0Q 



JCH»<M±3X HmmCt OPTIC* - ffih «*on itn^Twti c^npular 

a^aUrQl/WjE&^-JjflAJ^lrJaaJre™ 

i«epffCWt>i*»gjjpnd|iromf^ 9*n*to-ixe*ntn**toB**><&*il*\ 

■veSA&C »> CrVtyl CetTtVlealH ■ D«4arTer>flBrslHe1 IrfMiM to adadfM lOlryatf* 

taMl^HMtV^MmwrViailr^nZi^ 3*50 Djui, rjrMmnl odd 



JE664ARS COMMUNICATION PROGRAM 
For IBM- PC or XT and Compatibles 



-f*m ******* n*3*ZiXT>wmr* ■ JLaay la itaa, n 

>wp-H4aafC14KWiBaai-1rtawdaaaB<HG 

Thv Jf «-.-«*$ Ccmw uiieaton hvgrwn im twajan tor qucn m 

ti ll |h* JEK4-AP5 EPR0M r^ |f M* wr and ■* IQU-PC ccmi 

desiaidls^lh^lTWQafTalaljaV 

*" k r 1 n J '-"rl "T-nuti rrnaiilrii-il Ticaii aiiaain ra>i."-H'1 
wit.^**™^Pn>gmm*tomlutowp r vMr**w*itft*^EF*aui<n 
0BA TlH pnqm* n HOmcmMM bl afl &nCUtx aakfd mhi t> JEM* 

CeH-pulifnqteinnwta. WU-K.mi&m^ttlmtiTWRtoiinSir* 

Mr<aJ {n>l OsA-Snai Ona pvedM port tor t™* 

JE664-ARS-CP. 549.9S 

JES64^CP CABLE S29.95 



AaaVfla (IStHaw*}] MQDUU • 
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For cable accessories, 
there's no place like Sone. 




1 . JERROLD RSX WIRED REMOTE* This 36 Channel Remote features: line tuning 
control-20 foot cord-90 day warranty, 

2. JERROLD JRX WIRED REMOTE* This 36 Channel Remote features: 20 foot cord-fine 
tuning control-90 day warranty. 

3. jerrold RSC WIRED REMOTE* This 30 Channel Remotes features include: 20 loot 
cord-fine tuning control-90 day warranty. 

4. EAGLE EVSC-2O0O REMOTE CABLE TV CONVERTER YOU can choose from up to 
60 cable TV Channels with this powerful unit. Other features include: last channel recall-favorite 
channel scan-remote control. 

5. DW-63K ELECTRONIC VIDEO SELECTOR This sophisticated video selector allows you 
to connect up to 8 different inputs and 3 outputs. Features include: LEO monitor display-soft touch 
keyboard. 

6. VIEWSTAR VSS-1000 REMOTE TV CONVERTER WITH VOLUME CONTROL 

Expand the excitement of cable TV viewing with this 67 Channel unit. Features include: fine tuning 
control-last channel recall-remote control. 

7. CABLE TV BLOCK CONVERTER Program your VCR to record one channel while you watch 
another. This unit also restores control functions and fine tunes for offset channels. 

8. CHANNEL SCAN WIRELESS REMOTE CONTROL A fully assembled, easy to install 
remote control for your TV. Features include: channel changer and illuminated channel indicator. 

9. DW-42K ELECTRONIC VIDEO SELECTOR This unit can handle up to 4 different inputs 
and 2 outputs. Features include: LED display monitor-soft touch keyboard. 

• Factory Rofurblshod 

Now You Can Record Boxing on ESPN at 8P.M., 
Your Favorite Sitcom on Network at 10 and the Late Movie on HBO — 
All Without Ever Going Home to Change Channels. 
Introducing CableMaster 

10. fi 1 1 "Personality Module" that's 

coded for the descrambler used 



CableMaster features a 
special time-control capability 
that allows you to record any 
combination of channels un- 
attended - up to 8 events, two 
weeks in advance. 

There's no special installation 
needed, and no new connection 
necessary to your cable equip- 
ment or VCR. All you do is plug 
the CabteMaster into an electrical 
outlet, plug In the special 




by your cable company and 
the CableMaster is ready to 
record your favorite programs. 

Special Features 
Include: • 14 day, 8 event 
timer • Quartz Clock • 
Automatic Sequencing of 
Programmed Events 

*■ Only 9149. 



. Expiration date . 



.Name. 



a Check method of payment □ VISA □ MASTERCARD □ C.O.D. (Cash) 

| credit card number 

I 
I 
I 

I 
I 
I 



Signature . 
Address. 



. State . 



City 

For CableMaster, please list the descramWet used hy your Cable Company 



.Zip. 



Quantity Prices 


1 piece 


3 pieces 


10 pieces total 


l.JmoldRSX 


M4 


$40 


$35 


$_ 


2. jHirtd JRX 


*49 


$44 


$39 


t_ 


3. JeimW RSC 


139 


$35 


$30 


)L_ 


4. Eagle EVSC 


$99 


$B9 


$79 


$_ 


5.0W63K 


$69 


- 


152 


$_ 


6. Wwslar 


$119 


$109 


$99 


S_ 


7, Block 


$19 


$15 


$11 


$_ 


8. Channel Scan 


$49 


$44 


$39 


s 


9. OW-42K 


$45 


— 


$39 


S— 


10. CaHeM aster 


1149 


— 


$145 


$ 



For lags quantities or catalog, please call or write. 



Sane Associates ■ 5 Broadway - Sufte 201 • Troy, N.Y. 12180 • (518) 274-0608 



MASTERCARD AND VISA are now accepted 
for payment of your advertising. Simply 
complete the form on the first page of the 
Market Center and we will bill. 

FCC LICENSE TRAINING 

EARN $600.00+ week I Get your "F.C.C. General 
Radiotelephone License." Electronics home study. 
Fast, inexpensive! "Free" details. COMMAND, 
D-168, Box 2223. San Francisco, CA 94126. 

GRAPHIC EQUALIZERS, ETC. 

NOISE eliminators, expanders, power meters, 
others. Twelve-24 bands/channel equalizers from 
$89.00, Kit see R-E 5-6*78, 2/80. 3-4/81. Catalog: 
SSS. 856R Lynnrose, Santa Rosa, CA 95404, (707) 
546-3895. 

EMPLOYEES 

APPRECIATE 

THE PAYROLL 

SAVINGS PLAN. 

JUSTASK 

THE PEOPLE AT 

E-SYSTEMS. 

"Bonds are a good 
liquid investment, 
and if I don't use 
them, they continue 
to earn interest," 
— L.A, Fulcher 




"I save them, but 
when I want some- 
thing extra, I know 
they re there. They're 
great for emetgendes." 
—Jose Acosta 




U.S. Savings Bonds now offer 
higher, variable interest rates tmd a 
guaranteed return. Your employees 
will appreciate that. They'll also 
appreciate your giving them the 
easiest, surest way to save. 

For more information, write to: 
Steven R. Mead, Executive Director, 
U.S. Savings Bonds Division, Depart- 
ment of the Treasury, Washington, DC 
20226. 




US. SAVINGS BONDS^L. 

Paying BetterThan Ever " "*" 

A fui N ia: *erv|.cir of iUk publication.. 
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'anaH'KEYI 71 -800-344-4539 
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SERVICE CHARGES VOLUME DISCOUNT 

* 0.00 H.« Addt?,O0 * □ 00 4 »«. r^ET 

< tD.QG-tjVDQ AiiiitD re t 1(C0O««W U»10.. 

i?bMW9„M WiHOH i?W00H?9 99 . |_o« 1&' ', 

i H DO >M « AddM.H I SOG PD-»n9.99 L«*i20 

aiooo&Up KmCiijipu* nooovUiP Lwafl 
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Own t Wdto c™*i*W? W»nt to 

dub tip**? You 

o( lima inwiin, „ 
Dm*M mutarwh** M»_VHS. 
EW»_iJm*tlc-PM1p*_ thi* 
try la arnri Co*n*» wtlh 2 
metre* nudfcuVidM c*bta with 
phOOO tttaptora I* l^ 1 "JHF 
<PL25#k. 6**C h 6-5mm,5 p*t DIN 
md 6 pin DIN. Ewy vidua 
ofilhusiul jhaufcl h*rt on* 
CatW-1287 



feFUNWAY -„ 

INTO ELECTRONICS .,» 



GIF PACK 

Contains trie famous Introductory 
Fgnwaylnlo Electronics Vol. 1 wtiich 
starts off from the very bastes of 
electronics and shows vol how to 
make 20 different projects, inclu- 
ding: Transistor Tester, Beet Powered 
Radio, Light/Dark Indicator, Elec- 
Ironic Siren, Radio Receivers. Music 
Maker and many more. Book and 
ell components included. 



'PROTECT YOUR CAR" 
CAR ALARM 






Jopftjii-fta«rf r*f si/npte Uses * f"S" 
gufrvrs technique which vM sense * 
voltage drop anywhere m the electrical 
system, making it lest prone to false 

a %J"fr Cat L-50W 

HIGH TECH- 

EASY TO INSTALL 



9d9< 9 o 



• Include! high quality 
Instrument cose • 7 seg- 
5 OOMHi DIGITAL rnent d i splay # 3 fr o q uon- 

FREQUEtfClf COUNTER ^ range*, (MDMHL 0-50 
MHz. 10-S0CMHz(wtth op- 
Mono I pre-seoleO 9 high 
accuracy. 









' Lost your keys again? 

JUST WHISTLE! 



% 



W*m 



That's right, with one of 
these little beauties next time 
you misplace your keys Just 
ulv whlstte and It will oeep right 
"Ur bockatyouAgreatcorwer- 
I'TT^satlon starter toot 
Cort Y-1070 




M M§M C BW DRIVE 



Uses latest 1C technology, 
especially designed tor esse 
of construction and relia- 
bility 

FLOPPY 



PRE-SCALER 

Cat K-3«2 

$22.50 




:&^i 



^StVSl 



- — — r« *• *», . , suvjft*s& : sejswe « 



to *-«^&&£ 



p«cc$199:i 



'■«> it™ u m i^" 

tow coir 

rxir*i r 



!2SS?«Pw 



$ ?29 : 
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HIGH 
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SOLAR 

PAMEI 

$f4fl 

CatZ-4845 
Calling all boat owners* amateur opanrt 
technicians and anyone else who's e 
had to keep a 1 2V battery charged ir 
out-of-the-way place. 

• 2x-tOVrg)500mA<20V@ 500mA c 
10V ^ 1A) 

• Diode Protected 




EVERYTHING FOR THE ELECTRONICS ENTHUSIAST 



PACKepwm 



MCRg&BtyiOW 



*> T rjri 



THAT'S THE 1985 

CK SMITH ELECTRONICS 
CATALOG 
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NEW SWISS MADE 

1 GHz Frequency Counter 

Wo have bean fortunate enough to make 
this exclusive direct buy. Compare the 
price of this state-of-the-art unit with 

older models. ^k jm ^k _ _ 

caicH3i5 ;9aQoo 



IDC 
CONNECTORS 

KO SOLDER 

*D' TYPE 



At taft 'No teak* Reehattjeabte 

BATTERIES 

12V 3 Ah 

Gel Cell 

Desscrned especially for trickle charge 
circuits such as burglar alarms and emer- 
gency supplies. Sealed to prevent leeks 
and mess. 

CafS-3315 12V t.2Ah $7.05 eo »-»tN" 
10 up $4.95 so Will BE S9.0S & fJlA*" .£ 

Cat S-3320 12V 3Ah S13.95 ect V/A'- 
10 up $12,95 ea WILL BE $17.95 




PL AY MASTER | 

MOSFET 

AMPLIFIER 

KIT 



Build this handsome Mosfet Integrated Stereo Amplifier yourself 
and impress your friends. Just look at these features for such n tow I 
price; 

• LED indicated input • loudnes* control * muling control 

• Integral speaker protection • full speaker twitching facility 

• stereo/ mono switching* tope monitor twitch • FULL45walls 
per channel output • frequency response 30Hz-20kHz 
Cat K-3515 Full instuicfion supplied with kit 



SOWattAmpModule 

Ideal for home stereo systems. An econom ical solut ton 
OR r\in 'H' PI 1 1 r% fofth058w ho want to update theirold system without a 
iJ (Jill 1/ riuy huge outlay of money. • Input sensitivity is 500mV 

• Supplied with exclustve instruction booklet • 
rugged fiberglass PCS • easy assembly. Heatsink 
bracket is supplied but heatsink itself is extra. 



Cal P-2493 $5.49 ea 

10 up S 4.80 es 

25 way 'D' 
Socket 

Cat P-2494 $5.95 ea 

10 up S5.50 ea 

36 way 

Centronics 

Connectors 

57,30360 Plug 
Solder tall w/cover 
Cat P-2480 $2.95 ea 
10 up $2. BO ea 

57.40340 Socket 
Solder tall 

Cat P-24S1 $5.95 ea 
10 up 15. 50 ea 



Cat K-3440 



'14 



35 




1 0O Watt Amp Module 

• 100wattsfiM5:5kHiat100dB£ignalionoisera[io. 

• the U I ( i mate insi mplicfly; even th e power transistors 
ma unt on the PCS. • PCS heatsink brae ket is s upplied 

• Hason-boardfuseprotBcth3rv# inputsonsitiutty: 1 \f 

• Use with K-3 4 6 8 power supply. Ideal for the home 
constructor or technician who wonts to 'roll his own' 
amplifier system for the home or professional use. 
C.K-3442 91S)1>B 

Idc „ 

computer cable 

Type Cat No. Mice 

24 way W-2750 <•*/« 

34 way W 2752 *0$W 

WWQ¥ w-275 5 4 Jffin 



50 way 




CAN'T READ 
OUR AD? 



H 



i 



•6 



5 






$2 off for any custo- 
mer who has difficulty 
roadlng this ad. 

2vj" double giass lens, 
stomp/coin viewer - ex- 
ceUont for inspecting hair- 
line cracks in PCB's. 
Cat ¥-0500 

INSTRUMENT 
CASE 

A superb use (or an ' instrument type 

project* and many other besides Case 

SCrlituV apart lor ea-H Of ■*crk.r -j, ccmci 

Gomptele wth 4 "nxiidMiJeei and assembly 

screws. Amazingly versa hi* altowinrj Jar 

various PCS mounting pactions. front 

* rear panetare modified plastic I or ease 

I working (ftioy can be reptacerj with 

uminium panefj required^. SrieappfOx 

Cat " 



s^ % 2tt 



t H-2505 



| 19" RACK 

MOUNTING CASE 

Professional quality bJack 
instrument case fits stan- 
dard 1 9" racks, overall 
they're 16.75" x 9.8" x 
5.5". 

CoT H-2461 929a95 

10 up $26.95 da 

QUALITY 

NhCAD 

Rechargeable 
Batteries 

From $1.49 ea 

(10 up price of AA) 

Ni-Cods work out much cheaper In the 
iong run, especially tf you buy th em from 
Dick Smith Electronics. 




DICK^SWffi 
ELECTRONICS 

INCORPORATED IN THE STATE OF CALIFORNIA &y*W«* OT <»^* 1 



MAIL ORDER CENTER AND SHOWROOM 

390 Convention Way, Redwood City CA 94963 

PO Box 2249, Redwood City CA 94063 

Telephone: (415) 368 8844 4T .e. 

Ofder Hotline: (415) 368 1066 ^# V^> 



Callfornlon residents add 6W% 

HANDIINS - All ORDERS $1.00 
Pt-OS SHIPPING 

IN SIDE USA S% Of OROE R TOt AL 
(MM $1.50) 
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OVER 60 STORES IN 3 COUNTRIES 
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DESCRAMBLER PASTS 

We stock the exact parts and PC Board lor Radio 

Electronic'^ February Article on building your own 
Cable TV Descramnler. 

#701 PASTS PACKAGE $29.95 

Includes all the original resistors, capacitors, diodes, 
transistors, integrated circuits, coils and IF trans- 
formers (BKAN-K5552AXX). 

#702 PC BOARD $12.95 

Original etched & drilled sitk-scmened PC Board used 
in the article. 

#704 AC ADAPTOR $12.95 

(14 volts DC @ 265MA) 

Both #701 ft #702 $39.00 



FREE!! fltpfWof MK BtctTMici Men 

H MMnf Yew Owe CiMi TV Ditaimikc with 
in purchiti. 



Md*4.0DP«BSiSHiB<llin{ 

TOLLFBEE 

1-800-227 8529 (Orders Only) 

1-617-339-5372 (Information) 



Jft 

€L€CTR0(1ICS.mC. 

*agp P.O. Box 800 

■li Mansfield, MA 02048 
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DON'T 
BLAME THE 
SOFTWARE! 

Oar Isolators eliminate equipment 

interaction, clean up interference, 

curb damaging power line npiken 

and 

lightning 

bunts. 




ISO-1 ISOLATOR 

3 isolated Bodtrla; quality spike 
■oppression; basic protection. . #81.95 

ISO-3 SUPER-ISOLATOR 

3 dual isolated sockets; suppressor: 
cpwnercUl protection #122.95 

ISO-17 MAGNUM ISOLATOR 

4 quad isolated socket*; suppressor; 
laboratory grade protection. . 8213.95 

/£&• Electronic Specialists, Inc. 

171 S Main, Naltek.MAOl 760 (817)655-1532 

Toll Froo Order Desk 1-B0O-225-4678 
ird, VISA, American Express 
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THE BEST PRICES 



S 1/4" DISKS as low as77t 



IUD1D 8S/DD UVW.40 

mxao Wi'do tn/*iQ.*> 

HJ01H ESrTJO bulb 100/*7B 



-c»- RECTIFIER SALE! 

fvpt diSCTJptlCn ul* 

inH M 200f>tV 12/*I 

DOUflt 7M MOPIV 4/*l 
1N11WS 30A 2O0FIY 3/fl 
1H4«7 1A 1WOVPIV 3/*t 
fcAM 6A 50V WIKiT ?/*> 



MIffl-FANS S4 

it*d . >uf fi n-iyp* _ 
h 1.10V. #HUFF1NT 



SOLAR CELLS raw 991% 

C«v*rt« tight to *■!*■-, 1/2V 

15W>pA *3,% 3/410 24/(69 

Q£*M, IUM 3J*3 24/*35 

KhA 99c; 6/(5 34/'llB 



COPPER CLAD 88* 10/17 



GREAT DMMroROHir/ $39 

Sin to 

r*nir#s. IiilV truniiitor 
h-tti intf polirity. GREAT 
OUN.1TT Afe JHtClfACT! 5*jll. 
4.2;*;.2i,l" f :iflCl«d*S £1», 

ttct 1#MJ« ind b*tt*rv. 
ff MIT 



HFS IC'Si 


Rmvid 1't d» 


»ck* 


1 of ui'ugcJ b-Mrtf*.. tc-.tei, 


ijli ar an 1 1 *d , full iptu 


PjfttJl lilt, 


«*rtd F .- full 










,70 ZdOA-PIO 2,#5 


E116 


3.50 






HHBSI 


i 




moz 


4. SO 




■ 11» 


JOOI 


,29 


6303 


B.SO 


74LS04 


IH 


74LSN-4 


.50 


in 


. tiT- 


4323 


12.30 


7*1. sos 


. I'r 


74LS247 


,73 


^P17T 


1.30 


6332 


B.OT 


74US0S 


. I'l 


74LB243 


l,t» 


JC31B 


.90 


6400 


2,30 












1.10 












.45 














74LE257 


.43 














7-IL'j:^-i 
7-H.52&G 






















COA45 
6B50 
















2.93 






74L92S3 


, 40 


«fs:'l 


.te 


BOOfl 


LOO 






74LS299 


,65 




.43 


0O4FJ 


12.30 


74LS42 


.:« 


74LS324 


i.fg 




.65 


BOOM 


1,63 












1.30 


























74LS372 


,*5 






BOBB 


17.00 






74LS374 


.90 


















JC74J7 


, 60 


ro;;: 


3, 30 






74LS373 


.44 


jf-D?i,r 


32, r» 


B233 


6.20 




4a 


74LS377 


.73 


9300C 


*20 




3.30 




.T*> 


74LS3?3 


.90 


*¥3-S0L3A 2.. 30 0? 


4.30 


74L3107 


.■ii 


74LS3M 


1.20 


1CI45B 


.40 


8239 


3. SO 










1490 


.40 














14B9 


.40 




























.« 
















.99 














TR83316 


.99 






S2B9 








TMG271E 


.99 






6355 


11.23 




.*;« 


273;{3V) 


3.00 






II Ml 


IB. 30 




.fid 


i*:; :■•/;:' 


3.00 


2114 


.60 


D740 


IB. 30 


74L3I&1 


.49 


27tm:sv) 


3,50 


21 IB 


2.23 


FJ749 


IB. 30 


74LSIE3 


, «" 


TME2764 


■A.-M 


2147 


I.B5 


Q73L 


IB. 30 










2I4B 


4.50 














lH290O 


.68 












fJB&OOFRtl 7.50' 73454 










.73 


lltfi 




73492 


.73 






ZOO-CPU 


2. » 














rooA'CPt 


3.00 










74LB1W 


.:,:., 


IF»-DhVS 













for- Shipping, h*l r*(urtd«l, SOMfiHTllB SflTlSfttJlOM Oft 
rOOA MOKh net vlthin » d*y* of r«*lpt. SOU FOR 
FFfE FLYER! ( r f f «rn«>v»d frou tqulptwnt) 

TTMTTrrH [300)343-0472 

2DR HURLEY ST. CAMBRIDGE, MA 02141 
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ACTIVE 
RECEIVING 
ANTENNA 

Gives excellent reception, 
50 KHz to 30 MHz. 



New MFJ-1024 Active Receiving 
Antenna mounts outdoors away from 
electrical noise for maximum signal. 
Gives excellent reception of 50 KHz 
to 30 MHz signals. Equivalent to wire 
hundreds of feet long. Use any SWL, 
MW, BCB, VLF or Ham receiver. 

High dynamic range RF amplifier. 54 
in. wtiip. 50 foot coax. 20 dB attenuator 
prevents receiver overload. Switch be- 
l tween two receivers. Select auxiliary or 
active antenna. Gain control. "ON" 
LED. Remote unit, 3x2x4 in. Control, 
6x2x5 in, 12 VDC or 110 VAC with 
optional adapter, 
MFJ-1312, $9.95, 

95 

(+MM 
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Order from MFJ and try it. If not delighted, 
return within 30 days for refund (iess shipping). 

One year unconditional guarantee. 

Order today. Call TOLL FREE 800-647-1800. 
Charge VISA, MC. Or mail check, money order. 

Write for free catalog. Over 100 products. 



CALL TOLL FREE 800-647-1800 



Call 601-323-5869 in Miss., outside continental 
USA, tech/order/repalr info. TELEX 53-4590, 

ENTERPRISES, 

INCORPORATED 



MFJ 

V Box 494, Mississippi Slata, MS 39762 „ 
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P E RS ON AL D EF E NS E A N D P R OP ERTY PRO T ECTI O N 

UTILIZE SPACE AGE TECHNOLOGY. 

CAUTION THESE DEVICES CAN BE HAZARDOUS AND MA¥ SOON 

BE ILLEGAL. 

POCKET PAIN FIELD GENERATOR — IPG50 

Assembled JM-SB 

IPGS Plans S8.00 IP05K KitTOns S44.50 

PHASORPAINFIELDCROWD COhfTROLLE R — PPF1 

Assembled KSO.tW 

PPF1 Plans $15.00 PPF1K....Kil/Plans....$175.O0 

BLASTER - Provides a plasma discharge capable of puncturing 
a can. Produces a 100.000 WATT PULSE. 

BLSJO ASSEMBLED ,..$89.50 

BLS1 . . PLANS . . S10.OO BLS1K . KTUPLANS . .569.50 
PLASMA STUN GU N - Ve ry i nlimi dati rig an d al tective 5 to 10 
feet 100,000 VOLTS 

ITM10 , ASSEMBLED. $99.50 

mm . . PLANS . . S10.O0 ITMIK . . KIT/PLANS . . S69.50 



RUBY LASER RAY GUN - Intense visible red beam bums and 
welds bardest of metals MAY BE HAZARDOUS. 
RUB3AH Parts AysJtfstofe tor Completing DfltfcsSIS 00 
CARBON DIOXIDE BURNING, CUTTING LASER - Pro- 
duces i conbnuotistieam of high energy. MAY BE H A2AHO0 US . 
LCS AN Parts Available for Completing Device .51 5 00 
VISIBLE LASERLIGHT GUN - produces intense redoeamfor 
sighting, spotting, etc. Hand held complete. 
LGU 3. Plans. $10. 00 (Kit & AsasmWm* Urt«s AYatltbh) 
IR PULSEO LASER RIFLE - Produces 15-30 wait Infra-red 
pulses at 200-2000 per sec . 

LRG3 All Paris & DtodQS Available $10.00 

BEGINNERS LOW POWER VISIBLE LASER - Choice Of 

red , yellow, green — provides an excelfent source of monochromatic 

light. 

LHC2 . Plans S5.00 LHCZK Kit $34.50 



SNOOPERPHONE-Allowsuseitocallhispremisesaridlislen 
in without ghooe ever ringing. 

SNP20 ...Assembled $89.50 

SNP2 Plans $9.00 SNP2K PlansiKit $59.50 

LONG RANGE WIRELESS MIKE - Miniature device clearly 
transmits well over one mile. Super sensitive, powerful. 

MFT1 Ptas..,.."...$7.00 MFT1K Plans/Kit W9-50 

WIRELESS TELEPHONE TRANSMITTER - Transmits bofh 
sides of phone conversation liver cue mile, shuts olf automatically. 

VWPMS Plans SS.OO VWPM5K... Plans/Kit... $39.50 

TALK & TELL AUTOMATIC TELEPHONE RECORDING 
DEVICE - Great tor monitoring telephone use. 

TAT20 Assembled $24.50 

TAT2 Plans .$5 00 TAT2K Plans/Kit $14.50 



Our phone is o pen for orders anytime. Technicians are available 9- 1 1 
a.m., Mon-Thurs for those needing assistance or inloimairon. Sand 
SI .00 for catalog of hundreds mora similar devices. Send check, cash, 
MO, Visa. MC. COO to: INFORMATION UNLIMITED 
PEPTBB , P 0. Box 716. Amherst N H 03031 Tel ■ 503-673-4730 

CIRCLE 72 ON FREE INFORMATION CARD 




Let's close the book 
on forest fires. 

aT*l-"t Pk"« Service ojThis Magazine "?W3 ? 
J*«M & The Advertising Csuntil ''Z&J 



AEMWCED 
COMPUTER 

PRODUCTS, 




1985 

MAIL ORDER PRICING ONLY 



NOW LIQUIDATING GAVILAN COMPUTER 
CALL FOR GAVILAN 8/16 LINE COMPUTERS] 
See Below • GAVILAN SPECIALS 



jUACWlOfLUSQVW 430400 

COCK 10fc RAM CARD SALE 3044 

CWXFAR PRH4TEH CARD wCAKLf 4444 
CMX 90 COL ECT 44K CARQ SALE 4444 

ft P*A» HO i»M\ i»« 

KDHHOTW SYSTEM SAVER 



n pc saver 
' jots 

mct i 

ukrosoft z-so softcaro 

QHAPKf FT PLU1 



3094 
3001 
249 91 
247 OS 
40 B4 



BUFFEPED BRaWlER 
ORJimfn SUPER SERIAL S>*i (119 41 
VTOEO 7 AQI DC Ml. lBft 

APPLE ■( SERIAL CABLE 34 95 

APM.E M KErflOARQ 44 43 

APPLE 4,1*, POWER supply M44 

AP*LE niH MX CONTROLLER JO 94 

APPLE rin ODOUTM F Ah SfrSTEM 44 44 
STREET ECHO II SPEECH SYSTEM 84 41 

TITAH ACCELtPJiTOR lr CARD 449 99 

WIZARD 00 CC4,LM*h CARD SALE 49 00 



FARADAY IBM PC - 

JHftPriwKAKUti 
12».1 



ROCKWELL AIM 

1*01 I bp H BHrd G* 
1249. M 



IBM PC HARDWARE 



StTJhJA "MMHSfl fl*K 
BlttMA HK eONlFKH-LEfl 
HAftD DO* COhTRCLJjn 

!□ hfa PfTEflHAL HARD EMEf 



16 Hi imTERHAl HARD DISK 
99 Ms ExfEfiHAL HAftD Li.?: 
« WATT BOWTEH OUPPLY 

30 WATT IBM SUPPLY 
PC CCUPATIBLJ; KEVBCUHP 
BUI PC CHASSIS 

PUANTACntCS CQtvfiPUJ}" 

10 let) Ht TAPE STREAMER 
PEKSY3T UOHDCAMD 



HEHCULES UCJHQ CARD 



1(1 K 

H49DG 

10*9 03 



zftjog 



KEVTROWC91E4A1 1MQ&IWC4 

WOU3E SYSTEMS MOUSE WtSw "IK 

CAJADOOARQ W«4X 

TECUUt QRAPHICS MASTER 

TECUAR CAPTAIN *** 

CUWTS PC PEOESTAL 

MB er QUADCHROWE ADAPTOR 

TILT M4 SWIVEL STAND 

SYSTEM STAND 

BCTWHM CABLE IBM MCW& 



.^,.t:HH:%'U;.UI 



ri9310o 140 cpu 

dt iao Uw CPU 
10 4003 CPU 
10 19W CMOS HAM 
BS33.14 1WS4IK HAW 
F4B3H0 lKCMOSRAM 
100 PK> ID tWdtiD! 




UST ACP 

1XQ 149 95 

300 ■-JJ-. 

MO 74 41 

• 10 M41 

300 3993 

7S0 119 91 



114 41 
74 41 
04 91 



lEAiTDO G.j--:.'*i r -r.- 
003711 Uw »rtj'A*r»E 

>s«r:c reudacs 

a l ' ■ •; 



00 99 
149 95 



AMDtK 300Q iURE.EJ'lj 9130 99 

AMOCK SM*. IAHBLP i I4B 44 

AMDEK 310A nflM AMBEti >« 41 

CALL /OR COLOfl I A wFw PADDELi 

PQS Hftit C«U COLOfll 441 4a 

MS SR-i 2 jNi-HtSi "j ? 9& 

PSAhAX-ltpaM-ORiLNi 1HBJ 

MS DOUBLEFl BOARD 22-r DO 

TAAAK '20 m RES IBAri Hq DO 

ZEHTH i22jU12» 44 U 

THIVUlSl'1» CM 

SAMVQUWCUED-nfSl Sri DO 

4AMY0 7S00 (W HE £; J71 QO 
SAMVG aOOKAJ r K?) I^'UIHR SALE " K 



BliCCMF K •TfELLlMOOEM ' |lNTj (341 39. 

HArEfi BhUflTUOoEu i loo itxti *mn 

HArES SUMHTUDDBU 1 SOOB flHTJ 399 4S 

HAVE3 SMAnTMOOCH 300 lEXT) 2M 41 

MCnCMCOEU APPLE P* 244 41 

PROMETHEUS 1 300M I.MACINTOSH7 *M 41 

PPOWTfTHEUS 1200 IPC EXTl 344 41 

MOVATiOt* ACCC9B. 1-2-3 3H 41 

CAT OOMMOWCATK5W STlTEU 4 (4 41 
APPLE COW* LOW COST UOOEM I9QM4 41 



SEAGATE ST»« VA 
SEAOATEBT414 4I1WM 

tKAOATE!T0MbiaT2i2 
OM TO, 11 12Mb 



SHLKMRT BA404. (SAfei 
SYOUEST REWDvEAdLE 

CAUL PDA OVDf E ON HUME! 
CAPACITY HARD DMvEEl 



SUPER SAVER 

SHLKUAT SM04 HARD 

5Mb*i 29 D » s s K 

«W FACTORY Oty IS Ml.K 



■JHMJJMJJ 



3KUQAHT BOlR 

SKUEKSFLXllOOB 

3IEMEMS FDOZODB DQVDD 

WT&M2AB4 

I* T5 M?BBfl '- r Ml 

Tanooh-bahE 14 hn 

&JUE 243 IBM 



Ufla9i 

129 41 
10-5 CO 
43d 45 



|« a:; 

Tvsi 

l»*S 

rmaiia 



— nl II ill 

&--i ' case paw* fl SUfTlV 

5'» OrjAL ViHt 'MPqiWEft SLTPflLt 

I DUAL case *!pcwEn supn.v 

4 TWML4* DU*t ««?AEfl ajiF^LY 
4 i HARD OtSU «pflWf n EL'PPi ¥ 
1U Vi HQH WAHO CWK 

■maMBEaMHa 

APPL.F IL'.t COVPA rlQLE l! 

APPLE ll-W* C3WPAI IDLE Vi HOI I 

UCFH3SO APPLE BtDWVE 1 
AWLE ■' pS APPLE IH AOAPTQH 



'.■■■■,- . i ,-,!■■ - ■:,..: i , 



3l4(fl 
30 DO 
ffSM 
Jioa 

ii.ee 

3ft W 

SBlDQ 

3900 
At 00 
5*00 
•400 

COEA3*4iCyiJLTPCARQ«vOK 1H0C 

MM[.?.l.-MIJHn7Tn— 

64K 5TATEC RAMCARD >1E«9.»S 

PLUS UAJQH CEM PUflOlAM 

WJMlkE SUPPtf LASTS 

ALL UEW W9TM COeUUEHTATKW 

- TUART BOARD SALE 44 41 

• FRONT PAWL M -imsBAJi GALE 74 41 

- KKMPUBOAnO SALE 44 41 

• B FLORPV OOWTROLLEB IM«cfw) 144 41 

• S ICOEXTEfiCCRCAnD 24 41 



WJIJ^».l=M 



DiuF DSC BYPASS CAPAflTOfl 1DQ* 

1 l# OOC OYf^SS CA^AClTCA 1KB 

flti* MONOLTrHC CAPACfTOA TDO/r 

> L* »CWaUTMC CAPACJTDH 100"' 

■ l:MfHfc».M.«iiriT3331 

PN3WW TJ»1 00 
V1 OD 
>1 00 



2HJ2-4* 
ZN27I4A 
3N»» 
SHEW? 
2U30S4 

3M37T3 



TtP24A 

I1P30A 

riPi'A 

TIP32A 

IN4141 
INJH 
■■N4&W 
1N400J 

upoxai 



iri DO 

lri Do 

Zfl 31 

in vi 

an do 

a/i Dp 
■ :■ ■ i 00 
IW1 00 



Hai-lK-l'M-liH 




l4.M4l4.UUU~i.TX* 



S-iOOBT 
£ lDD Wtv' 

44 Prffi 

44 Pm 



5T ^-2 71 
WWjS. * -^ ^ -. 71 

w ^7^0 7 a 

|.BHii;i,',irnmir : n 



taas «» 



HF*Mfe| tloi sard 

■ :m*'h,i fi m i io 

MMd J r r i UgHWl H 

lIFMMk lain M41 

MUM u ■&: 171 

H«MS3H Mm HWS SB 
WTHtll 1TYLEJI iH CA T Ai C-Z | 



6DM* M Pu r —* . 

(CALL TOM FREE FOR iDC'i 



latHaaaa 




4 13 S 40 



BRnWWntSL 1 44 1 40 




EKV-E-lO/1 

:;:■::- i 



I.ILHIW.I'»=(.IIIJ=M 



U7i il»a 

iTii 1471 

(T43 3* SO 

(749 :sso 



40 1H 
4H» 

43?; 



ES*msnEssm 



S4B41 

4047 

41101 

t*04t 



sdzr 



«3M 

0£4a 

I ftOOl 



■ IM^HIIl.-*:!:^! 




ft ftV[ 
27 IB I'Mnll 
27iOIS'»AS|. 
25-10 |SV> 
TMS2714 
TIWM32 
273Z i4€iCbS, 
7732 [2E#lB» 
3733 IIOO-IH: 



9MJ 
371 

11X 

7» 
Itj 
40D 
4 31 
IpHl 



S 440 

12M 
9H 



arjjA.A^sortSj 
3TiJA (ISOrtSi 
S733A? tJOOftSl 
3764 4490n3| 
2714 421DnS| 
27E4 !M3CnSl 
TMS2M4 |4SOn3| 
MCMAB704 fAaOftftl 34 91 
MCMtfl^K l3aDnSf 3D Dra 
2T13B3i300nS] li » 
JTlIScfJOftSi 1241 

27C32 



H hj 



415 99 



ivi^ii-ii T ;:a 



310' |4lDna| £239 

2lLD2 44!>Dn5i .4* 

2ID2-1 |4l0n9| 7» 

2lLD2Z'2iO,!il I 39 

2111 \4*jOTj. 2 71 

2tl2r4lQnS| 171 

2F14 r41apA| I JS ST 10 

3ll4L4l4lOl| lB4fi/l2dD 

3(14L3 430Qn| 1 ratlJM 

2:i4L3>l?0Qn| lBOBTl^llO 

2(47 L9ft«fi| 4 W 

' : j * 4 1 A'.;--,, j ; ;. 

4D441 ISDOnfii S 79 

4O44 3r?D0n$i 4 2-1 

UPD4HJItpl2n9t MB, 

5(Di rcuaaji. aw 



1K41 I fl 14 95 

->.••.••■:■■'. r ■::-:■■-. 4 io 
tUU20lft15<i|l50n|A95 
1 9 10 
.;■.■:• -.i-i 75 



P 2 [U 



-i H 



l20nSI9 95 
HLMI 1CLP 4 HP, 9 90 
HAW1 lftLP-3 [LP|i 9 7* 
MUSI 10L P 7 (LP! 995 
It, 132 l X4JftSi M 95 
19 4190133 95' 
.■5.1LPIX9S 
7451 Qfl |3E«a4 1 H 

13419 lid-Si 3 99 

93433 i*0ft5l 3 »S 



i.ri.7.i.'.i[.i : M'.u 



mn BSBna 

(fOa BHMB] 



*1 » 



I'lWhSl t K EV1393. 

i iioohSi > 95 *yn so 

A'tftMAfjlOrtSi tA5ftJ(0'9O 
4IE4N190'9EOn(9 99 9^9 fia. 
4HB4HW0 <l»Ph4 99 W?4 99 

4(04N iH-n sonar O'P 

TIAS41S4 '1*0431 5 41 



TUS«'i)iiJ4r.* J . » 71 
4lJ54>'-»(iMni 17 41 
41S9*-S00n0fril 1941 
TM940M ISOOrA 1 41 
TM54040 l300nS| 1 Bl 
ktS r 1 BS 



GAVILAN SPECIALS 



lw 19LWEOOM1JTEH5, 

IB UHE Kt 90 LCD LUSPLAt 

B UNE BY 00 LCO DGPtAY 

THEPJUUd, PH1MTFR UEGKAhlEAl 

GAW1LAI44IUJ AIJV BOARDS 

E'i . I' THEHUAL PAPER i50O IT:; 

PAStCAL SOFTWARE mA»MJAL 

I2V H CATJ OATTEftV PACK 

20 MHt CRYSTAL DBCB.ULTCfl 



S7t4S 
3040 

24H 



94 00 
1441 
349 



SUPER SAVER 

IBM PCs 

Core DflbGOOva Dm* 



*89» 



HI-TECH SPECIALS 

AMO7910 

300 BAUD MODEU C 



*29 9 



LMI-B-MIIMMMH 



■fBOttr H rj 
DACOODO 4 71 
DAOOH 3BS 

DAC10?O 7 94 
DAC1033 ■■•■. 



140BL4 4t 44 

140BL4 3 04 

DAC100 T44 

DAOOa 749 

DAC01 949 



Corporate Buyers ... 

Call For Volume Quotes! 



LW 100AM 


SSK 


LU900H 


«f 


LMJOIh 


3« 


LJU3CUH 


1 99 


LM304H 


*9 


tM3C«W 


4 79 


UAWTN 


40 


LU300CN 


99 


U4310CH 


1 44 


LiAJiiCh 


42 


LVU12H 


1 TS 


LU319CM 


i 49 


LAUIBH 


1 ■; 


U4314H 


* IB 


LM3S0 IH« VR*| 


LU3S4H 


■s, 


LM3J4N 


99 


LU340 ihc VRt| 


LMJ4Bfi 


4a 


uW31BCrt 


A 


LUy.J 


1 H 


LMMDN 


ZVi 


LuaTOh 


499 


UU37314 


3S9 


LU374K 


379 


LU377JV 


1 90 


LMMOCi 


as 


LM3BDH 


ice 


l i.h : 3 ■: ■ i 


1 IB 


LUMJh 


1 39 


LM303M 


1 99 


LiAJOAKf 


1 T4 


ILM30ON 


99 


LU3ft7N 


1 39 


LM308N 


■ 14 


LUJ3JH 


H 


LM723IV 


44 


LU723K 


19 


F4E931 


2 45 


ME S49. 


34 


HESS4 


44 


NESU 


1 4? 


f.-L:-f.' 


2310 


NEMU 


2B9< 


. u m ; 


99 




1 49 


LM167 


*9 


HE9T0 


3 69 


MBP1 


390 



riEHO 


(2 41 




KE441 


170 




[J4704N 


94 




LW704H 


1 40 




LM7tO 


B4 




LA47H 


74 




LM711 


144 




LW7»N 


44 




LM724H 


74 




LU733 


44 




LM734 


1 B9 




LU741CM 


32- 




LU74TH 


40 




LM741N 


24 




LU747 


41 




LU744 


44 




L«1C14 


1 11 




LM1303 


1 BO 




I.M131D 


i 4a 




MC9330 


1 Oft 




HOI MB 


1 49 




I4CI3W 


1 IS 




MC1394 


1 BS 




HC137Z 


fl 79 




LA41414 


1 99 




LMiaaoM 


JH 




LAM BOO 


339 




LU1B12 


• 10 




L.U1B30 


340 




LU197t 


9A1 




LA11972 


544 




LM1077 


3» 




LM1H09 


1 90 




LU 14*9 


1 70 




ULM2001 


1 41 




ULNZ003 


1 49 




XB2204 


3 71 




XR22D7 


290 




XR22D4 


340 




A2211 


171 




LU2977P 


200 




■Lt&tft* 


235 




.\\; :■: 


B3 




.l-l"r-,' 


BO 




LlJiO] 


» 




U«907 


S41 




LA42017 


S44 




I.M39O0 


91 




tU3O0< 








LU13700 
LFX7 

LF341 
LF343 

LF354 
LF394 

LF397 
TL0T1GP 

TL072CP 

TLD74C4 

TLDB1CP 

TLDB4CM 

TL4B4 

TL4HI 

fl497 

l-'C-'HM 

1*12493 

MC3499 

HC3444 

14C3403 



■'l.T».WB i IMIIf.W.l i M 



7909T AI44 
9. 13 19. 34V 

TBL.09. I-" 19V 
TflMMC 
TftMGjTBH*! 
7BH05KC 
7V09K fJtK, 



,69 



7B09K Al« 
12. IS. 74V 

-■■>:■'''- IE ■•.'»■ 
LU309K 

LUiiMi; 

LMJ33K 
UJiajTK 
LU330K 
LU390T 



1.39 



1.29 

,"?, ,„ .79 
HJJHM»JII:.U.IH*4:ilAI 



111* 10 10 

S307 10 40 

UC4D24 3 71 

O059 379 

6309 390 

49147 12 24 
SPIMOSpnch 



1 FB 



44174 

BB33 
ATa237G 

AV1340D 
: '■ : j :o ■ a So 
3ll3«D2L 410 
UP07201 27.44 
3J*1 A SO 

11CW 13 H 
MCllODfl 241 

443 TRI4S2 IV LIART 



714H 
AV34910 
AV34412 
S3I313 



S 9 21 
3 71 

a 7s 

*75 
HI 
791 
3441 

34 99 



DISKETTES 



■IBM PC«" 

Hub HhIOi 
TyVBC CsvBf 
Mgior Mlcjr 



$1 . 1 9r?a ioo;i 
$1 ,35*b/2£0 
$1 + 55bo 2t 



tm n diskettes 

vEnOATHJ 5J501 5M» 
VERBATIM ISDOl D&CO 

maxei-l mo 1 saea 

MAXELL MD-2 09VDD 

DVBAM 104(|D SS60 

DVSAAl lO^MCraVDO 

D£NERrC9ftVSa 

LVENEAJCD&CO 

3V, DISKETTES IMAC 

Q-4 ' HEAD CLEAHPOQi Kit 

9 l«AD OLEAAUW KIT 

DVUEDBJU PC D1AOM09T1C 

APPLE DtAOHQST'C OlEA 

LLW3NT09Vt DISKETTE rtX«H 

i\ DISKETTE MCtLjOEH -K. 




BB4aj J T!MM;i.'.IJ,',r.M'lBI 
64K UPGRADE ,: -S24.95 
256K RAMS ( 255KxD S1S.95 
BJ=H4i»:W44.-M.I:H4--l 



■in. 1 PARALLEL 

IBM SERIAL iSriCWMI 

KFYOOAHO EXTEWKJh 

RS2/31 SEhWR CmANOEH Mm tftiw 

RS3ai 5E l *fR CHANOEH Ir*iV. 

hl/LL UCCEM ADAPTQfl 



B2444 

24 91 
9 99 



SPECIALS OF THE MONTH 



8087 - 80287 SALE Call 
AS PflJNTEH SWTCHBOX|PsraJler| S69.95 

TaEDATA MODEM VIC 20«4 42.95 

APPLE He KEYBOARD 49.95 

IBM COMPATIBLE KEYBOARD 99.95 

POTTER POWEBLIWE MODULE 5.99 
CALL FOR OEC RAINBOW BLOW-OUT 

NECB20I PORTABLE 389.95 

NEC8027 PORTABLE PRINTER 389.95 

ZENITH Z151PCC0MPUTERSAIE 1996.00 

IBM PC. 258K 2 w^DRIVES 1 795.00 

IBM PORTABLE 1850.00 

COMPAQ PORTABLE 2195.00 



800-854-8230 

910-595-1565 



Mail Onto: P.O. Boi 17329 mine, CA 927)3 

detail: 13109 E. (dinger, S.inla Ana, CA 937D5 

(7141 55SB813 



T4L300 S 


M 


74LS1U 


74L»| 


73 


74LS1 14 


TalLSOil 


» 


74LS121 


74L403 


."• 


74L3123 


74LB0A 


j.) 


7JLS124 


74L304 


H 


74LS124 


TalLSOB 


XT 


74LBT24 


74LS04 


H 


74LST32 


74LBTQ 


7'. 


74LS134 


T4LST1 


33 


74LSI3B 


74LS(2 


:H 


74UI30 


74LSO 


H 


FAXtlAft 


74LS14 


■■.. 


74LSL49 


74LST3 


33 


74UHI 


74LS2Q 


;'■ 


741.S(S3 


741.931 


» 


74LS(&4 


74JJ3T 


39 


74isiii 


74LSM 


39 


74LSII94 


741,937 


99 


74L9IS7 


■4L52ft 


39 


74LSI49 


744,530 


IS 


74L9I90 


741937 


» 


74JJI9I 


Foum 


99 


74LSI92 


•'-■■'y-' 


31 


74L9I43 


7AL334 


M 


74J.SHB4 


74L940 


24 


74L3149 


744. 3A1 




74L9I09 


741B47 


74 


74L314B 


74L344 


fi 


74LS14B 


74Lill 


;a 


7JLS170 


74LS94 


70 


74LB173 


74LSS1 


40 


74LS174 


74L373 


M 


74U1TS 


74L3.74 


34 


74L4111 


74L371 


30 


T4LS1flO 


7ALS79 


St 


TJL4101 


74LS79 


."■1 


T4LS1M 


74LH3 


■ 


T4LST91 


74L449 


m 


74L3144 


74LS49 


m 


74L31H 


74LSH 


14 


74L4144 


74L542 


44 


74L3197 


74L243 


".* 


74LS221 


74LSB1 


71 


74L324C 


74IL4BB 


M 


7*LS2il3 


74LS107 


M 


74LS242 


74LS1D0 


10 


T4ILS244 


74LS1 12 


30 


74LS241 



1 34 


74LS24J 


34 


74L32.44 


44 


74LS240 


59 


74LS211 


2T4 


74L5233 


49 


74E-SES7 


m 


74LS3S4 


30 


74LS230 


30 


74rL52BO 


10' 


74LS2BI 


90 


74U2B4 


1 10 


74LS273 


139 


f4L&2T5 


Bl 


74LS274 


M 


74LS2B3 


1 44 


74L3290 


BO 


-■:.-.::■- 


.44 


74LS294 


90 


7AL9399 


40 


7AL932A 


40 


7413347 


09 


74L434B 


,04 


74LS332 


09 


74LS393 


■0 


T4LSM3 


00 


7AL9309 


1 10 


7*lS3&9 


1 19 


74L330T 


1 IS 


74LS34B 


140 


74LS373 


4? 


74LS374 


ur 


74L9374 


57 


74LMN 


ISS 


74LS305 


43 


74L4349 


43 


74L4300 


7B 


74LS303 


74 


74L5345 


44 


74L3304 


44 


T4L4434 


74 


74LBBH 


74 


74L5B70 


■4 


B1LSS4 


H 


BTL504 


44 


11L347 


99 


BlLSOB 


119 


: i- ^? J . 2 ■ 


1 49 


29I-12SG9 



4DW4 


19 


A03B4 41 


^Ti^lBBJJ 
40901740 


4409 


4D01 


34 


4020 


.". 


4000 


n'. 


4904 


4007 


34 


tDBQ 


H 


4099 


■ 


4407 


4009 


74 


ton 


1 B 


44K4) 


?r. 


4GOB 


4007 


;*. 


40H 


111 


4070 


H 


4910 


4009 


Hi 


<34 


i fl 


4; ?\ 


:a 


4Stl 


4004 


.'j 


4004 


■</ 


*C7i 


M 


44T2 


4010 


■ 


iti? 


i H 


4^75 


■fl 


4St4 


4011 


44 


4B4D 


n 


4071 


;-. 


4SlS 


4012 


34 


4041 


n 


BOM 


T9 


49>B 


4011 


?'• 


•441 


B5 


4Q7T 


J9 


4919 


4074 


74 




H 


•on 


H 


4«0 


4014 


23 


4044 


■ 


iZi' 


-"i 


4949 


40(4 


T*. 


404B- 


H 


4:-92 


:a 


49E4I 


40i7 


•j 


*?*7 


m 


42*\ 


<,', 


4fMI 


40(4 


•' 


4Q4B 


M 


42-2'- 


.99 


00CO9 


40 IB 


•j 


4041 


3i 


4J0H 


44 


BDC07 


4410 


4* 




24 


4094 


,■ ■:-:, 


MC14409 


4021 


13 


4041 


rs 


4099 


i H 


MCI iMW 


4022 


O 


4093 


79 


90H 


i ?', 


MC14410 


4033 


aa 


4C°-T 


79 


(001 


t.j 


MC144H 


4074 


' / 


4009 


VJ'. 


9903 


H 


MC1A411 


4025 


^h 


4009 


. .,'„ 


4903 


4* 


MC14410 


4027 


44 






CALL FOR 7 


4«C 



7440O ft. 3S 
74*37 30 
74503 39 



7 ASM 

74S14 

74S20 

F4S2S 

74S30 

74332 

74S3B . 

74S40 



74CO0ft31 
74CP3 30 
74CP4 TO) 
74C09 39 
74CIQ 39 



74374 9 59 
74394 194 
74444 49 

743113 49 
743H3 39 

743114 49 
raTtrtl+tM 
7431 371 34 
743133 45 
74B134 14 
7*5134 40 
74ST341 39 
74B134 B9 
74S134 BO 
74ST40 44 
74SII31 40 
F4HH N 
7*3147 40 



741194 i« 

744140 3 49 

743191 1 9* 

7*9174 1 14 

7431T9 1 19 

7491B4' 1 44 

749194 1 49 

749t99 T49 

749T90 1 49 

P4S240 1 04 

745241 104 

743242 144 
742243 149 
743244 144 
743241 1 14 

743243 1 14 
743217 I 14 

743244 1 14 
CALL FOR F4HC 



7*5240 r 09 
74S39T- 149 
F43344' 1 49 

743373 709 

743374 70S 
743347 ' I 49 
743471" 949 

743472*4 49 
743473* 4 K 
743474* 4 45 
743471- 4. 45 
743470*2 45 
743471*2.49 
7*4472**45 
7AB473* * 45 
7*0440 2« 
7*3441 2*4 



T4TJ74 4 04 1 74C19 141 Ift f 7*C773 9S 3S 

7409S 1 49 74C175 1 13 74C374 3 39 
T4C90 t 19 7*0140 1 00 74C90I 90 
T4C03 ( 19 I 7*07*4 1 9* I 74CW3 4 44 
HOME 74C IN 910CK - AUQ (H CATALC43 



TrMU- Ai «]0 «A UC UQ (WW WC Km* CWkl 
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CIRCLE 106 ON FREE INFORMATION CARD 
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5 



99 




Radio /haek Part/ Place 

The store for Builders. Over 1000 items in Stock! 



The shack® Has the Factory-Fresh ics you Need 




Speech Synthesizer. SP0256-AL2. Mow you can 
teach your microcomputer to talk! This rvlOS LSI 
device uses a program stored in its built-in 16K 
ROM to synthesize natural sounding speech. Easy 
to interlace with most computers. 28-pin DIP with 
detailed data. Requires external components avail- 
able at Radio Shack, not incl. #276-1764 . . 12.95 

LM567 PLL/Tone Detector. Ideal for Touch-Tone, 
remote control and communications decoding. Op- 
erates from 0-01 Hz to 500 kHz. Low-cost external 
components set center frequency, bandwidth, out- 
put delay. 8-pln DIP with data. #276-1721 ..1.99 



j! 3 m }jk 

vm W 



Low-Power Op Amps. Silicone-gate CMOS. Very 
low power drain. Ideal (or battery-powered circuits. 



Type 


DIP 


Cat. No. 


Each 


TLC271 (Single) 
TLC272 (Dual) 
TLC274 (Quad) 


8-pin 
8-pin 

14-pin 


276-1748 
276-1749 
276-1750 


1.59 
2.19 
2,99 



LM3S6. Low-voltage amplifier for 8-ohm loads re- 
quires minimum support parts— ideal for projects 
and replacement use in battery-powered devices. 
400 mW output. 4 to 12 VDC. 8-pin DIP 
#276-1731 1.09 



•inpin- Pre-Drifled PC Boards and Accessories 






(1) Multi-Purpose Plug-In Board. Poly-glass ma- 
terial withstands circuit Changes. 4 1 /a x4" with 1 /i«" 
grids. Fits 44-pin socket. #276-152 2.99 

(2) 3- Voltage Source Board. Above with 3 bus- 
ses. Ideal for op-amps. #276-154 2.99 

(3) 44-Posltlon Socket, for above. 
#276-1551 2.99 



(4) Grid Board. 2200 solder-ringed holes on .100 
x . 1 00 ce nters f o r Dl P ICs , sockets .Indexed to help 
you identify component pin outs. 4 1 /2 x BPIs. 
#276-147 2.99 

(5) 1 6-Position DIP Header. You can mount resis- 
tors, capacitors, jumpers and more in this header 
that fits 16-pin DIP sockets. With cover. 
#276-1980 1.69 



Va-watt, 5% Resistors 




Ohms 


Cat. No. 


10 


271-1301 


100 


271-1311 


150 


271-1312 


220 


271-1313 


270 


271-1314 


330 


271-1315 


470 


271-1317 


1k 


271-1321 


1.Bk 


271-1324 


2.2k 


271-1325 


3.3k 


271-1328 


4.7k 


271-1330 


6.8k 


271-1333 



Ohms 


Cat, No. 


10k 


271-1335 


15k 


271-1337 


22k 


271-1339 


27k 


271-1340 


33k 


271-1341 


47k 


271-1342 


68k 


271-1345 


100k 


271-1347 


220k 


271-1350 


470k 


271-1354 


1 meg 


271-1356 


10 meg 


271-1365 



Electronics Textbook 



NEW! 795 



Basic Electronics Tech- 
nology. The "hows" and 
"whys ' of modern elec- 
tronics presented in plain 
language. Learn how 
semiconductors work as 
amplifiers, oscillators, 
in power supplies, radio/ 
TV, and computers. 
Illustrated. 464 pages. 
#62-1394 



BASIC 
aECTROMCS 

TECHNOlOGr 



Developed by 

Texas Instruments 

Learning Center 



4000-Series 
CMOS ICs 

With Pin-Out and Specs 



rrrrW 



Type 


Cat, No. 


Each 


4001 
4011 
4013 


276-2401 
276-241 1 
276-2413 


.99 

.99 

1.19 


4017 

4049 
4066 


276-2417 
276-2449 
276-2466 


1.49 
1,19 
1.19 



Solid-State sound Makers 




Electronic Chime. Familiar "ding-dong" sound. 
Operates on Vh VDC at 30 mA. 43?*" leads. 

#273-067 6.95 

Plezo Pulsing Buzzer. Selectable continuous or 
pulsing mode. Only 10 mA at 12 VDC. Fits 1Vi«" 
dia. hole. #273-068 6.95 



Submini Toggle Switches 

Low «*|89 

As I 
10 amps at 125 VAC. Each includes 
4 colored handle covers. V2X 
7 /ibx'/2". Mount in '/*" holes. 



Type 


Cat. No. 


Each 


SPST 
SPOT 
SPDT Center-Off 


275-324 
275-326 
275-325 


1.89 
1.99 
2.19 




TTL Digital ics 

With Pin-Out and Specs 



"TTTTrr* 



Type 


Cat. No. 


Each 


7400 


276-1801 


.89 


7404 


276-1802 


.99 


7408 


276-1822 


1.29 


7447 


276-1 BOS 


1,69 


7490 


276-1808 


1.19 



Heavy-Duty AC Line Filter 
SALE! g; 5 77 



Rated 250 VAC at 
5 Amps, 50/60 Hz 




Keeps RF interference from being conducted into 
equipment (or from equipment) through the AC 
power line. Ideal for computers, transceivers. 2 3 /s" 
mounting centers. U.L. recognized. #273-103 



Sale! TV RF Modulator 



30% Off 
595 



Reg. 

9.95 




UM1 285-8. Accepts video and sound from comput- 
ers, satellite receivers, TV cameras, projects. Se- 
lectable channel 3 or 4 output. Requires 6 VDC, a 
shielded enclosure and a few low-cost external 
components to build a complete system. With pin- 
out and data. #277-221 



SPECIAL PURCHASE 

Continuity Tester Chassis 




Circuit continuity pro- 
duces a warbling tone. 
Can be the heart of a 
moisture alarm, capacitor/ 
diode checker or ??. Use 
your imagination! Re- 
quires 9V battery. 
#277-1014 1.95 



Compact 25-Range Folding 
Multitester 



29 



95 




Detented Hinge With 
Hold Positions at 
90, 120, 150 

And 180° 



"Big-meter" features include fuse and surge- 
absorber protection, 4" three-color mirrored meter 
with automatic shunt protection (when case is 
closed}. 20,000 ohms per volt DC sensitivity. DC 
volts: to 1200, 7 ranges. AC volts: to 1200, 5 
ranges DC current to 300 mA, 4 ranges. Resistance 
to 2 megohms. 7V* x 4s/i 6 x 1 '!*" when open. With 
leads and manual. Requires "AA" battery, 
#22-211 29.95 , 



Over 1000 Items In stock: Binding posts, Books, Breadboards, Buzzers, Capacitors, Chokes, Clips, 
Connectors, Fuses, Hardware, ICs, Jacks, Knobs, Lamps, Muftltesters, PC Boards, Plugs, Rectifi- 
ers, Relays, Resistors, Switches, Tools, Transformers, Transistors, Wire, Zener Diodes, and morel 



Radio /haek" 

A DIVISION OF TANDY CORPORATION 

Prices apply at participating Radio Shack stores and dealers 



100 



CIRCLE 78 ON FREE INFORMATION CARD 



nannmni 



MODEM $6995 



FOR APPLE OR IBM 









Xascli 






^ 



INCLUDES ASCII PRO-EZra MENU DRIVEN SOFTWARE 
(AT LEAST A $100 VALUE IN ITSELF!) 

* FCC APPROVED 

* BELL SYSTEM 103 COMPATIBLE 

* 300 BAUD 

* AUTO-DIAL/AUTO-ANSWER 
\ * DIRECT CONNECT 

_i * INCLUDES AC ADAPTOR 



SPECIFY IBM OR APPLE WHEN ORDERING 



TAXAN MODEL 415 



VISION III 
MONITOR 

ORIGINALLY 
MADE FOR 
ACORN COMPUTER 
SAME SPECS AS 
THE TAXAN 420 



$15.95 



INTERFACE CARDS 

MADE IN THE USA BY INTERSIL SYSTEMS 

COLOR/GRAPHICS 



* 18 Mhz BANDWIDTH 

* 640 x 262 PIXEL RESOLUTION 

* 16 COLORS 

WITH INTENSITY CONTROL 

* 12" BLACK MATRIX 

* IBM AND LOTUS COMPATIBLE 

$299 

RGB MONITOR CABLE FOR IBM 



■ ■ CIRCLE 273 ON FREE INFORMATION CARD 

tfcjDR Microdevices 

■ ■ 1224 S. Bascom Avenue, San Jose, CA 95128 
800-538-5000 • 800-662-6279 (CA) • (408) 995-5430 
FAX (408) 275-8415 • Telex 171-110 



* SUPPORTS COMPOSITE 
OR RGB MONITOR 

* OPERATES IN ALPHANUMERIC 
OR ALL- POINTS-ADDRESSABLE 
GRAPHICS MODE 

* SUPPORTS 16 COLORS 

* CONTAINS LIGHT PEN INTERFACE 



$129^ 



MONOCHROME 



DISPLAY 
ADAPTOR 



* 720 x 350 PIXEL SCREEN 

(80 CHARACTERS x 25 LINES) 

* CHARACTER ATTRIBUTES: 
BLINK, UNDERLINE, REVERSE 
VIDEO, INTENSIFIED 

+ STANDARD TTL OUTPUT 



$14995 



RETAIL STORE - 1256 S. BASCOM AVENUE 
HOURS; M-W-F, 9-5 TU-TH, 9-9 SAT, 1LV3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS: Mmrmum order $10 OQ For shipp 

£2 50 for UPS Ground and 5350 tor UPS Air. Order* over 1 lb. _ 
i >:■ r ..- 1 r j n order* may require additional shipping charges - please 
contact our sain department lor the amount CA residents musi 
include; 6% tales m« Say Afea and LA residents include 67r%. All 
merchandise is warranted lor 90 days unless otherwise slated. Prices 
are subjeci io change without notice We are no) responsible for 
typographical errors We reserve ihe fight to limil quantities and to 
substitute manutaclurer. All merchandise subject to prior sale~ 



Copyrlgtil 1965 JDR Mic 



PARTIAL LISTING ONLY- PLEASE CALL OR WRITE FOR FREE CATALOG. 





STATIC RAMS 




2112 


256x4 


(■lSOnsj 


2.99 1 


7114 


1024x4 


|450ni| 


8/9.95 1 


2114-25 


10Z4x4 


(250ns) 


8/10.95 1 


Z114L-4 


1024x4 


|450tls)ILP! 


3/12.95 1 


2114L-3 


1024x4 


(300m||LP) 


8/13.45 1 


2114L 2 


1024x4 


1 200ns) (LP) 


8/13.95 1 


TMMZ016-200 2048x3 


(200ns) 


3.25 1 


TMM2016 


150 2048*8 


(150ns) 


3.75 1 


TMM2016100 2048x8 


(100ns) 


4.75 1 


HM6116-4 


204SxB 


(Z00ns)(cmosl 


3.69 1 


HMG116-3 


2048x8 


(ISOnsHcmoa) 


3.95 1 


HM6116LP-4 2048x8 


(Z00ns)(emos)(LP) 


3.95 1 


HM6116LP-3 2048x8 


(150ns)(cmotl(LP) 


4.25 1 


HM6264P 


IS 8192x8 


(150ns)(cmosl(LP) 


10.25 I 




LP = Low Powar 






DYNAMIC RAMS 




4116-250 


16384x1 


<250nsl 


8/6.95 I 


4116-200 


16384x1 


(200ns) 


8/8.95 I 


4116-150 


16384x1 


1150ns) 


8/10.95 1 


4164-200 


65536x1 


|200na)(5v) 


9/14.95 1 


4164-150 


65536x1 


(150ns)(5v) 


9/16.95 1 


TMS4164 


65536x1 


(150na|(Sv) 


7.95 1 




5v = Single 


5 Volt Supply 






EPROMS 




270S 


10Z4x6 


(450ns) 


3.95 1 


2716 


2046x8 


(450nt)|5v) 


3-95 


2716-1 


2048x8 


(350ns||5v) 


4.95 


TMS2532 


4036x6 


(450n9)l5v) 


4.95 


2732 


4096x8 


(4S0ns)|Sv) 


4.25 


2732A-4 


4096x8 


(400n>)(5v)(21>rPGIVI) 4.95 1 


273ZA-35 


4096x8 


(350ns)(Sv)(21vPGM| 4.95 


2732A 


4096x8 


(Z50ns)(5v)(21vPGM| 6.9S 


Z732A-2 


4096x8 


<200ns)(5v||21vPGM| 10.95 | 


2764 


SI 92x8 


{450ns)(5«l 


4.95 


Z764-2S0 


B192xS 


|250na)(5v| 


5.25 


2764-200 


8192x8 


|200ns)(5vi 


8.95 


271 2B 


16384x8 


|250na)(5v) 


7,95 


27Z56 


32768x8 


|250n»)(5v) 


19.95 




5v = Single 5 Vole Supjjly 






21vPGM = Program at 21 Volt* 




SPECTRONICS CORPORATION 




EPROM E 








Chip Intenaity 






Timer Capacity iuW Cm : ) 




PE-14 




9 8,000 


83-00 


[ PE-14T 


X 


9 8,000 


119.00 


[ P6-24T 


X 


9 9.600 


175-OOj 





7400 




7400 


.19 


7492 


.50 


7401 


.19 


7493 


.35 


7402 


.19 


74100 


1.75 


I .7403 


.19 


74107 


.30 


7404 


.19 


74116 


1.55 


7405 


.25 


74121 


.29 


7406 


.29 


74122 


.45 


7407 


.29 


74123 


.49 


7408 


.24 


74125 


.45 


7409 


.19 


741 Z6 


.45 


7410 


.19 


74132 


.45 


7411 


.25 


74145 


.60 


7413 


.35 


74148 


1.20 


7414 


.49 


741 50 


1 .35 


7416 


.25 


74151 


.55 


7417 


,25 


74153 


.58 


7420 


.19 


74154 


1.25 


7421 


.35 


74155 


.75 


742 S 


.29 


74157 


.55 


7427 


.29 


741 59 


1.6S 


7430 


.19 


74161 


.69 


7432 


.29 


74163 


.69 


7437 


.29 


74164 


.85 


7438 


.29 


74165 


.35 


7442 


,49 


74166 


1-00 


7445 


.69 


74173 


.75 


7447 


.69 


74174 


.89 


7448 


.69 


74175 


.89 


7473 


-34 


74185 


2.00 


7474 


.33 


74192 


.79 


7475 


.45 


74193 


.79 


7476 


.35 


74194 


.85 


7483 


.SO 


74259 


2.25 


7486 


.59 


74367 


,65 


1 7489 


2.15 


74363 


.65 


I 7490 


.35 


74393 


1.35 



74S00 


74S00 


.32 


74 SO 2 


.35 


74S04 


.35 


74S05 


.35 


74S08 


.35 


74S10 


.35 


74S11 


.35 


74S20 


.35 


74S32 


.40 


74S37 


.88 


74S74 


.50 


74S86 


.50 


7-1S112 


.50 


74S124 


2.75 


74S132 


1.24 


74S1 33 


.45 


74S13E 


.85 


74S139 


.85 


74S140 


.55 


74S151 


.95 


74S153 


.95 


745157 


.95 


74S158 


.95 


745161 


1.95 


74S163 


1.95 


74S174 


.95 


74S175 


.95 


74S240 


2.20 


74S241 


2.20 


74S244 


2.20 


74SZ80 


1.9S 


74S287 


1.90 


745288 


1.90 


74S373 


2.45 


74S374 


Z.45 


74S471 


4.95 



8000 


3035 


5.95 


8039 


5.95 


8080 


3.95 


8085 


4.95 


80S 5 A -2 


11.95 


8087-3 


129.00 


8087-6 


119.00 


8038 


19.95 


8155 


6.95 


8155-2 


7.95 


8156 


6.95 


8748 


24.95 


8755 


24.95 


8200 


8203 


39.95 


8Z05 


3.50 


8212 


1.80 


8216 


1.75 


8228 


3.49 


8237-5 


15.95 


8243 


4.45 


8250 


10.95 


8251A 


4.49 


8253 


6.95 


8253-5 


7.95 


82S5 


4.49 


6255-5 


5.25 


82S9 


6.90 


8259-5 


7.50 


8272 


19.95 


8275 


29.95 


8279 


6.95 


8282 


6.50 


8284 


5.50 


8286 


6.50 


8288 


14.95 


Z80 




2.5 MKz 


ZSO-CPU 


2.49 


ZBOCTC 


2.95 


280-PIO 


2.95 


Z80SI0 


9.95 


4.0 Mhz 


ZSOACPU 


2.49 


Z80A-CTC 


3.95 


Z80ADAKT 


8.96 


Z80A-P1O 


355 


Z80A-SIO/0 


10.95 


6.0 Mhz 


LZ80B-CPU 


8.95 



6502 

6520 

6522 

6532 

6551 

6502A 

65Z2A 

6551 A 



4.95 
Z.95 
5.49 
9,95 
9.95 
5.95 
9.95 
11.95 



6S000-S 


39.95 


6800 


2.95 


6802 


7.95 


6809 


8.95 


6809E 


3.95 


6821 


2.95 


6845 


12.95 


6850 


3.25 


6883 


22.95 


DISK CONTR 


1771 


IS. 95 


1791 


23.95 


1793 


23.95 


UPD765 


19.95 



INTERFACE 



CLOCK CHIPS 



DATA ACQ 



SOUNDCHIPS 



••••HI8H-TECH**** 

8087-6 $119.00 

* 4.87 MHz VERSION 

OF 8087 MATH COPROCESSOR 

* IBM-PC COMPATIBLE 

* RUNS TURBO PROGRAMS AS MUCH AS 100 
TIMES FASTER THAN BOSS ALONE 

••••SPOTLIGHT**** 



CRYSTALS I 


32 .768 Khz 


1.95 


I.OMhz 


3.95 


1 .8432 


3.95 


2.0 


2.95 


Z.4576 


2.95 


3.579545 


2.95 


4.0 


2.95 


5.0 


2.95 


5.0688 


Z.95 


6.0 


2.95 


6.144 


Z.95 


8.0 


2.95 


10.0 


2.95 


10.738635 


2.95 


14.31618 


2.95 


15.0 


2.95 


16.0 


2.95 


17.430 


2.95 


18.432 


2.95 


20.0 


2.95 J 



UARTS 


AVS-1013 
AV3-101S 
TH1602 
2651 

INI 6402 


3.95 
6.95 
3.95 
8.95 
7.95 


BIT-RATE 
GENERATORS 


BHT941 
4702 
COMS116 
14411 


11.95 
12.95 
10.96 
11.95 


MISC. 




3242 
MC3470 

MC3487 
AY5-3600 PRO 
HO4650SSP 
L CRT5027 


7.95 
4.95 
2.95 
11.95 
15.95 
19.95 





74LS00 




74LS00 


.24 


74LS157 


.65 


74LS01 


.25 


74LS15S 


.59 


74LS02 


.25 


74LS160 


.69 


74LS03 


ZS 


74LS161 


.65 


74LS04 


.24 


74LS163 


.65 


74LS05 


.Z5 


74 LSI 64 


.69 


74LS08 


.28 


74LS165 


.95 


74LS09 


.29 


74LS166 


1.95 


74LS10 


.25 


74LS169 


1.75 


74LS1 1 


.35 


74LS173 


.69 


74 LSI 2 


.35 


74 LSI 74 


.55 


74LS13 


.45 


74LS191 


.89 


74LS14 


.59 


74LS192 


.79 


74LS20 


.25 


74L5193 


.79 


74LS21 


.29 


74LS194 


.69 


74LS26 


.29 


74LS195 


.69 


74LS27 


.29 


74LS197 


.79 


74LS32 


.29 


74LS221 


.89 


74LS33 


.55 


74LS240 


.95 


741S37 


.35 


74LS241 


.99 


74LS38 


.35 


74LS24Z 


-99 


74LS40 


.Z5 


74LS243 


.99 


74LS42 


.49 


74LS244 


1.29 


74LS47 


.75 


74LS245 


1.49 


74LS51 


.25 


74L5251 


.59 


74LS73 


.39 


74LS253 


.59 


74LS74 


.35 


74LS257 


.59 


74LS75 


.39 


74LS258 


.59 


74LS76 


.39 


74LS259 


2.75 


74LS85 


.69 


74LSZ60 


.59 


74LS86 


.39 


74LS266 


.55 


74LS90 


.55 


74LS279 


.49 


74LS9Z 


.55 


74LS2S0 


1.98 


74LS93 


.55 


74LS283 


.69 


74LS107 


.39 


74LS290 


.89 


74LS109 


.39 


74LS293 


.89 


74LS112 


.39 


74LS299 


1.75 


74LS122 


.45 


74LS323 


3.50 


74LS1Z3 


.79 


74LS365 


.49 


74LS124 


2.90 


74LS367 


.45 


74LS125 


.49 


74LS36S 


.45 


74LS126 


.49 


74LS373 


1.39 


74LS132 


.59 


74LS374 


1-39 


74LS136 


.39 


74LS377 


1.39 


74LS13S 


.55 


74LS390 


1-19 


74LS139 


.55 


74LS393 


1.19 


74LS145 


1.20 


74LSG40 


2.20 


74LS148 


1.35 


74LS645 


2.20 


74LS151 


.55 


74LS670 


1.49 


74LS153 


.55 


74LS682 


3.20 


741.S154 


1.90 


74LS683 


2.40 


74LS155 


.69 


S1LSS5 


1.49 


74LS156 


.69 


25LS2521 


2.30 J 





LINEAR 




TL084 


2.19 


NE564 


2.95 


LM301 


.34 


LM565 


.99 


LM307 


.45 


LM566 


1.49 


LM30B 


.69 


NE59Z 


.98 


LM309K 


1.25 


LM733 


.98 


LM310 


1.75 


LM741 


.35 


LM311 


.64 


LM747 


.69 


LM317T 


1.19 


LM1310 


1.49 


LM317K 


3.95 


MCI 330 


1.69 


LM313 


1.49 


MCI 372 


6.95 


LM323K 


4.95 


LM1458 


.59 


LM324 


.59 


LM1483 


.69 


LM331 


3.95 


LM1489 


.69 


LM334 


1.19 


LM1496 


.85 


LM335 


1.40 


LM1800 


Z.37 


LM336 


1.75 


LM1812 


8.25 


LM337T 


1.95 


LM1889 


1.95 


, LM338K 


3.95 


ULN2003 


1.29 


LM339 


.99 


XR2Z06 


3.75 


LM348 


.99 


XR2211 


5.25 


LM350K 


4.95 


CA3146 


1.85 


LF351 


.60 


LM3900 


.59 


LF353 


1.00 


LM3911 


2.25 


LF3S6 


1.10 


LM3914 


3.95 


LF357 


1.40 


MC4024 


3.95 


LM358 


.69 


MC4044 


4.50 


LM3S9 


1.79 


RC4136 


1.25 


LM377 


1.95 


75150 


1.95 


LM383 


1.95 


75154 


1.95 


LM386 


.89 


75188 


1.25 


LM393 


1.29 


75139 


1.25 


LM393 


1.29 


75451 


.39 


TL497 


3.25 


75453 


.39 


NE555 


.34 


75477 


1.29 


NE556 


.65 


75492 


.79 


T ■ TO-220 


K = TO-3 



II 1224 S. Bascom Avenue, San Jose, CA 95128 
800-538-5000 • 800-662-6279 (CA) • (408) 995-5430 
FAX (408) 275-8415 • Telex 171-110 



Copyright 1985 JDft MlcrodevicH 



RETAIL STORE - 1256 S, BASCOM AVENUE 
HOURS: M-W-F, 9-5 TU-TH, 9-9 SAT, 10-3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS: Minimum order S10.00. For shipping and handling include 
SZ&G for UPS Ground and $3,50 for UPS Air. Orders over 1 lb. 
foreign orders may requl 

con (act our sales departmenl lor the amount. CA, residents must 
include Ettfr sain lax. Bay Area and LA resident include 6V.j All 
mere hand i*e is warranted lor 90 days unless otherwise staled. Prices 
are subjecl to change withoul notice We are not responsible for 
typographical errors. We reserve the right to limit quantities and lo 
substitute manulacturer. All merchandise subject to prior sale. 
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CIRCLE 113 ON FREE INFORMATION CARD 



PARTIAL LISTING ONLY- PLEASE CALL OR WRITE FOR FREE CATALOG. 



CAPACITORS 

ELECTROLYTIC 
RADIAL AXIAL 



.47uf SOv .14 


10 50v 


.16 


10 50v .15 


22 16v 


.14 


47 35v 13 


47 50v 


JO 


100 16v .18 


100 15v 


.20 


220 3Sv .20 


150 25v 


.25 


50v MONOLITHIC 




.01 uf .14 


.1 


.18 


.047 .15 


.47 


.25 


50 v DISC 




10pf .05 


470 


.05 


22 .05 


560 


.05 


25 .05 


680 


.05 


27 .05 


820 


.05 


33 .05 


.001 uf 


.05 


47 .05 


.0015 


.05 


56 .05 


.0022 


.05 


GS .05 


.005 


.05 


82 .05 


.01 


-07 


100 .05 


.02 


.07 


220 .05 


.05 


-07 


330 .05 


.1 


.12 



BYPASS CAPS 

.01irldi*c SOv 100/6.00 

.lufdisc 12v 100/8.00 

.01 uf mono SOv 100/12.00 

.lufmano 50 v 100/15-00 



ACCESORIES& PERIPHERALS 
FOR IBM 

MAXIMIZED Memory Multifunction 259.95 

HAVES SM ARTMODEM 1 200B 41 9.95 

130WPOWERSUPPLY 159.95 

TEAC FD-55B W Ht. Disk Drive. DS DD 1 1 9.95 

MPI-B52 sw fdd. ds dd 109.95 

PROTOTYPE CARD 27.95 

PROTOTYPE CARD With Docodina 29.95 

FOR APPLE 

JDR 16K RAM CARD 39.95 

EPROM PROGRAMMER RP525 79.95 

PRINTMAX P.ir nl I nl printer inlorfnco 49.95 

BAL-500 V. Ht. Disk Drive. TMC Mochaoitm 159.95 

BAL-525 '; HI Disk Orivo. Alps Mechanism 139.95 

MITACAD-1 Full Hoignt, Shugart Mechanism 149.95 

DISK CONTROLLER CARD 49.95 

VIEWMAX-80 80 Column For Apnla II- 159.95 

VIEWMAX-80e 30 Column for Apphl lie 129.95 

THU IV DERCLOCK Official raooos Clock 129.95 

KRAFTJOYSTtCK 39.95 

60 W PO WE R S U P PL V 49. 9 5 

MISCELLANEOUS 

ZENITH ZVM-123 IS MH* Grtmn Monitor 105.00 

NEC JB1 201 M 20 MHiGraen Monitor 169.00 

BMC BM-AU91 91 U Comp. 13" Color Monitor 279.00 

BMC BX-80 PRINTER 199.95 

NASHUA DISKETTES SSSD Box of io 19.95 
VERBATIM DATAUFE DISKETTES os DO 34.95 

DISKETTE FILE Hold* 70 Diskctm 9.95 



r IC SOCKETS 




1-99 


100 


8 pin ST 


.13 


.11 


14 pin ST 


.15 


.12 


16 pin ST 


.17 


.13 


18 pin ST 


.20 


.18 


20 pin ST 


.29 


.27 


22 pin ST 


.30 


.27 


24 pin ST 


.30 


,27 


28 pin ST 


.40 


.32 


40 pin ST 


.43 


.39 


64 pin ST 


4.25 


call 


5T=SOLDERTAIL 


8 pin WW 


.59 


.49 


14 pin WW 


.69 


.52 


16 pin WW 


.63 


58 


18 pin WW 


.99 


.90 


20 pin WW 


1,09 


.98 


22 pin WW 


1.39 


1.23 


24 pin WW 


1.49 


1-35 


28 pin WW 


1.69 


1.49 


40 pin WW 


1 99 


1.80 


WW-W1REWRAP 


16 pin ZIF 


4.95 


call 


24 pin ZIF 


S.95 


call 


28 pin ZIF 


6.95 


call 


ZIF=TEXTOOL 




l (Zero Insert 


ion Force) J 



DISKETTE FILE 



$8.95 



IF PURCHASED WITH 
50 DISKETTES OR MORE 
$9.95 if purchased alone 



I SMOKED ACRYLIC CASE 
WITH SIX INDEXED DIVIDERS 

i RUGGED. HIGH QUALITY 
CONSTRUCTION 

■ HOLDS 70 5V." DISKETTES. 
WITH ROOM TO SPARK 




NASHUA DISKETTES sv soft sector 

DOUBLE SIDED, DOUBLE DENSITY WITH HUB RINGS 

BULK PACKAGED IN FACTORY SEALED BAGS OF 50. INCLUDES 

DISKETTE SLEEVES AND WRITE PROTECT TABS. IDEAL FOR SCHOOLS. 

CLUBS. AND USERS GROUPS. THIS IS A SPECIAL PURCHASE, SO 

QUANTITIES ARE LIMITED. 5 YEAR WARRANTY. 

$1.39 ea. $1.49 ea. $1.59 ea. 

OTY250 QTY100 QTT5Q 



D-SUBM1IUIATURE 


DESCRIPTION 


ORDER BY 


Contacts 


9 


15 


25 


37 


SOLDER CUPS 


MALE 


DBiiP 


1-19 


1 59 


1-90 


2.85 


FEMALE 


DBxxS 


1.50 


1.85 


2,25 


3.90 


RT. ANGLE 
PC SOLDER 


MALE 


DBxxPR 


1.65 


2 20 


3.00 


4.83 


FEMALE 


DBxxSR 


2.18 


3.03 


i.00 


6.19 


IDC 

RIBBON CABLE 


MALE 


IDBxxP 


2.35 


3.90 


1.75 


6.9S 


FEMALE 


IDBxxS 


3 25 


4.29 


S 25 


7.95 


HOODS 


BLACK 


HOOD B 




... 


.99 


... 


GREY 


HO0Dx.lt 


.89 


,99 1 


.98 


1.09 


MOUNTING HARDWARE-SI .00 

ORDERING INSTRUCTIONS: INSERT '-' OF PINS INTO "XX" 



9000 



9334 
9368 
9602 



2.50 
3.95 
1.50 



INTERSIL 

ICL7107 12,95 

ICL7660 2.95 

ICLS038 3.95 

DIP SWITCHES 

4 position 
G position 

7 position 

8 position 





RIBBON CABLE 






CONTACTS 


SINGLE COLOR 


COLOR CODED 






1* 


10 1 


V 


lO- 






25 


.45 


4.00 


1.32 


ll. 80 






34 


.61 


5.40 


1.65 


1450 






50 


89 


7.50 


2.50 


22.00 





VOLTAGE 
REGULATORS 



36 PIN CENTRONICS 

CEN36 MALE SOLDER CUP 7.95 

IDCEN36 MALE RIBBON CABLE 8.95 

IDCEN36F FEMALE RIBBON CABLE 8.95 



7805T 
7BM0SC 

780BT 
781 2T 
781 5T 
7B24T 
7905T 
7912T 



791 5T .85 

7805 K 1.39 

7SH05K 9.95 

7B12K 1.39 

791 2K 1.49 

78 LOS .69 
79L05 .79 

79 LI 2 .79 



, C, T=TO-220, K=TO-3. LiTO-92 



4001 
4002 
4011 
4012 
4013 
401 S 
4016 
4017 
4018 
4020 
4023 
.4024 



VISA 



ORDER TOLL FREE 



BARGAIN HUNTERS CORNER 
DYNAMIC RAMS 

4164 200n« $.99 ea 

100 PIECE MINIMUM 

m ■ 

41 256 150ns $ 

27 PIECE Ml 

SPECIALS Ef 
SWITCHING POWER SUPPLIES 




PS-UTHi 

MODEL AA 12110 
+12V@2A 
-12V@.1A 
+5V @ 2. 5 A or 

5 A if 12V not used 

19.95 



ASTEC AA11190 
+5V@4A 

12V @ 2. 5 A 
-5V @ .25A 
-12V@.30A 



5V4" DISK DRIVES 

TANDON TM100-2 DS DD 159.95 

SHUGAHT SA40OL SS/DD 199.95 

MPI B52 DS DD 109.95 

TEAC FD55B V> Ht. DS/DD 129.95 

TEAC FD5SF Si Hi. OS/Quad 139.95 

8" DISK DRIVES 

SIEMENS FD200-8 DS/DD 180.00 

L SIEMENS FD100-8 SS/DD 129.00 

BEST SELLING IDC CONN. 
RIBBON HEADER SOCKETS 



IDS 20 2.25 IDS 40 

IDS 26 1.39 IDS 50 

IDS 34 1.59 

RIBBON EDGE CARDS 

IDE 20 2-25 IDE 40 

IDE 26 2.6S IDE 50 

, IDE 34 2.75 



LIGHT EMITTING DIODES 

JUMBO DISPLAYS 



1.99 
2.25 



3.80 
3.95 



1-99 100-up 
RED .10 .09 

GREEN .18 .IS 
, YELLOW .18 .IS 



MAN-72 CA.3" .99 

MAN74 CC .3" .99 

FND-500 CCS" 1.49 

FND-507 CA.S" 1.49 



TRANSISTORS 




2N2222 

PN2222 
2N290S 

2N2907 


.25 PN2907 
.10 2N3055 
.50 2N3904 
.25 2 N 3906 

DISCRETE 


.13 
.79 
.10 
.10 


1N7B1 

1N759 

1N414S 

1N4004 

KBP02 

4N33 


S.lvzanar .25 
12 0vienor .25 
(1N914)»vvitchin B 25/1.00 
400PIV rectili.r 10/1.00 
200PIV 1.5. bridge .45 
OPTO-ISOLATOR 1.75 J 



25 4027 

.25 4028 

.25 4029 

.25 4040 

.38 4042 

.39 4046 

.39 4047 

.69 4049 

.79 4050 

,75 4051 

.29 4053 

.65 4060 



CMOS 

.45 4066 

-69 4069 

.79 4070 

.75 4071 

.69 4081 

.85 4082 

.96 4093 

.35 4503 

.35 4511 

.79 451 8 

.79 4520 

.89 4528 



4538 1.95 
4543 1.19 
4553 5.79 
4B84 .75 
74C00 .35 
74C04 .35 
74C14 .69 
74C74 .65 
74C906 .95 
74C922 4.49 
74C923 4.95 
74C926 7.95 



800-538-5000 800-662-6279 cli 



MasterCaid 1 



Copyrlom I98S JDR Mlcrodidc.i 



c 

i 

Ul 
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S r t\ t\ 1 J\ i\ Electronics 1 nc 

(516) 499-9500 

6094 Jericho Tpke. 
Commack, N.Y 11725 



Philips Remote 

" Cable Converter 



CTC9R 




$129.95 



* Micro carnjLrHr iKfirfllogrf * Quirt* tontoVM 
IC 5 l«K in piCtUft & PftrtnL dnfl * ■Etj thifiiw 
MUeCtnyu * Prognmhibli hrm cm J pff * ?4 
■Kmk LFD St/l* c*K* • Fivontl Chmti mem- 
ory j ric*i pdn *an • W fflsss hird niM 
'iltlri'fwr trinimitltr ivlleni t AulhniEu: P^ib 
lurw • rWjpLtfn (d my WWd t*J«iscn • Qcw 
ynjr Mirsnlv wrvie* 



Jerrold 58 Channel Wireless 
Remote Converter $84.95 \ 
Replacement Transmitter 
Wireless/HamJ-helrJ w/on/off/Fine 
Tuning $29.95 



data 
systems 



$2249.00 



Go Beyond IBM 



Reach for total 
Performance 
Zenith's Z-15QPC! 



Memory— 3?0K RAM cupaiMjaMfl to 

940KB 

DbIcs— Dull 511- Floppts (720KB lout) 

Vidro — flGEh^Gofflposrifl nwnochroma 

man x 2Sim«t 

UO— 1-Series ponl- Parallel Primer Port 

Keyboard — Detachc^-Shtft sock & 

Numeric lot* mdicalots 



RS232 TRANSMISSION LINE TESTER 



All » Sirjmal NIKS ■SSIMC 'Dual 

Color RedGtecn 



I catue 10" mile 10 female Exrenwi 
Jumper Set' 6 Straight 
I T- Juniper 
Vinyl Case H >. „_ 

Call M «cm«v pricel 5169.95 




pocccuiEci-noioey.irK. 

10 Ml iz LogicScope 136 



a-lflONSGanftCMxam 




The Next Logical Step in Test Instm mentation 

H« t*nkVBTTl.^» i, iil i l OrH mi r w rf I Juk Mulv,. w4 



BEFORE YOU PAV SS FOB A TELEPHONE 
SERVICE CALL, TEST IT YOURSELF 

Telephone Line Analyze Model #1042 



- CMKHo 
nntrjj (M<* la ut* i impha n f pick 




$19.95 



fi^SI PROFESSIONAL 

TELEPHONE PRODUCT TESTER 
Features: MODEL 1045 [^ 

**&rtOM t*JJ-c opftAati. H m J tor 



$335.95 




* Ct>»cfci Ifkwhgn* ««• CSTh *THi 
MradvKt ttrdi lor rarixmrff trtcrfl 

* AllM fa WMtad lor N ad tf « iirtapwiye— »* Mi> Ld< 

bnt l iitra M ni i >sr«w ■■uu'ueueri card it ftvicsw wan 



jjl+W«w*?n l? 






Volume 
Discounts 

Mm Older S?5 OS 
lute/national shipp 
Puces subject to ciange 
Aitriaul notice 
COD 2 GO Exita 

Aritjt stripping 

lor motl I 



ers Welcome 

UC BAC Anii-» An altrjue 
I 

• Aaa tot 

Id fsoo use 

reOOlo 25000 $450 

?5T DO to 50000 SeDO 

soi com /sooo sew 

751 OOto fOCOCO II? 00 

Qw tOOCOO St? 50 



(516| 499-SStlD Mon Th To W F Sa 

TEL EX: 551-427 SPARTAN g.a o.fi 9-30.5 



CIRCLE 75 ON FREE INFORMATION CARD 



ADVERTISING INDEX 



RADIO-ELECTRONICS does not assume any responsibility for errors that may appear 
in the index below. 



Free Information Number Page 

260 A.I.S. Satellite 71 

108 AMC Sales .73 

76 AP Products 27 

— Active Electronics 84 

— Advance Electronics 7 

106 Advanced Computer Products ..... 99 

107 All Electronics 85 

72 Amazing Devices 98 

84 Appliance Service . ............... 70 

77 B&K Precision 36 

98 Beckman Instruments. ........... .26 

— C1E 28-31 

— Command Productions 73 

79 Communications Elect funics 2 

Consumer Cable Products 79 

95 Dick Smith Electronics 96, 97 

263 Dalbani 42 

127 Deco Industries 70, 7! 

27 1 Deltax Dynamic 35 

267 Diehl Engineering 23 

82 Digi-Key 95 

— Digital Research Computers 90 

57 Digitron 84 

110 Dokay S7 

60 Electronic Specialists 98 

— ETT CDll 

120 Elephant Electronics 70 

111 Etronix 75 

100 Firestik U 33 

259 Fluke Manufacturing 5 

— Fordham Radio 13.1 7, CV4 

264 Gemini Electronics CD2 

62 Global Specialties 32 

— Grantham College of Engineering. ... I 

— lialix Instruments 73 

268,269 HW Sams 16,34 

86 Heath 22 

272 Huntron 71 

63 Instrument Mart 81 

114 Jameco 92,93 

273,113 JDR Microdcvices 101,102,103 

115 Jensen 70 

65 J&W 9S 

124 James Walter Satellite Rec 71 

254,255 Kikusui 33,35 

266 Kepro Circuit Systems 33 

— McGraw Hill Book Club 38-41 

87 MCM Audio 89 

105 MFJ 98 

67 Mcintosh Labs 77 

261 Micro-Mart TO 

117 Mouser 79 



265 
118 

90 

256 

68,264 

69 

101 

125 

126 

78 

70 



253 
270 
75 

262 
257 
103 



NR1 8-11 

NTS.... 18-21 

OK Industries 15 

Pacific One 71 

Paia 30 

Panavise 71 

Philips ECG 21 

Phoenix System 71 

Pomona Electronics CV3 

Power Plus 71 

RAG Electronics 24,25 

Radio Shack 100 

Ramsey ■ 91 

Research Service Lab 96 

RE Bookstore 75 

Saratoga Electronics 86 

Sone 94 

Spartan Electronics 104 

Tektronix CV2 

IJnitech 98 

Wavetek 14 

Wm B Alien 88 



Cernsback Publications, Inc. 
200 Park Ave. South 
New York, NY 10003 
(212) 777-6400 
Chairman of the Board: 
M. Harvey Gems back 
President: Larry Steckler 

ADVERTISING SALES 212-777-6400 
Larry Steckler 

publisher 
Artine Fishman 

advertising coordinator 
Shelli Weinman 

advertising associate 
Lisa Slrassman 

credit manager 
Donna Sala 

credit associate 
Naomi Matten 

advertising assistant 

Sales Offices 

EAST/SOUTHEAST 
Stanley Levitan 
Radio-Electronics 
200 Park Ave. South 
New York, NY 10003 
718-428-6037, 212-777-6400 

Ml D W ESTrTexas/Arkansas/O kl a . 

Ralph Bergen 

Radio-Eiectronics 

540 Frontage Road— Suite 325 

Norlhfield, IL 60093 

312-446-1444 

PACIFIC COAST/ Mountain States 

Marvin Green 

Radio- Electronics 

15335 Morrison St.— Suite 227 

Sherman Oaks, CA 91403 

818-966-2001 



Matter oi tact, our 
)ok will show you 
ore banana plug 
id jack combinations 
id variations than you 
tn shake a stick at. 
?gular or miniature, 
1 patch cord and 
[ble assembly 
>mbinations; you 
ime it and the 
lances are we'll 
ive it. 



And now that you 
have an idea of our 
depth and variety you 
should also be* aware 
that the banaha plugs 
ahd jacks we design 
and manufacture 
are considered by 
electronic design 
engineers to be right 
at the top. No question. 

A superior product? 
You know you've got 



that. And you should 
know, also, that we 
make sure you receive 
fast service and 
specified quantity 
through your favorite 
electronic parts 
distributor. 

Alter all, we wrote 
the book. 

And it's free. Our 
products are described 
and illustrated in our 



1985 general catalog. 
Just call (714) 623-3463 
or 623-6751 . Or. write 
to us at ITT Pomona 
Electronics, a division of 
ITT Corporation, 1500 E. 
Ninth St., Pomona, Co 
91769. 



ITT 



Pomona Electronics 



jmona wrote the book on 
anana _1 ~:~ i — 

Dorit miss itr v" 



^i 1 



LM 



< > 



0*455^ 
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W*i i 
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u, 
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Model DCM-602 
$7995 

3Vz Digit Capacitance Meter 

8 ranges with full scale values to 2000 uF 
FEATURES • Broad test range - 1 pF to 
2000 uF • LSI circuit provides high 
reliability and durability • Lower power 
consumption • Crystal time base 

• Protected from charged capacitors 

• Frequency range - 800 Hz to 8 Hz 



Model DVM-634 

$48 75 

7 functions, 32 ranges. 
Transistor measurement 
included. 



Model DVM-638 

$7995 

11 functions, 38 ranges. 
Includes logic level detector, 
audible visual continuity, 
capacitance and conductance 
measurement 



Model DVM-636 

$62 75 

8 functions, 37 ranges. 
Capacitance measurement 
included. 



3V2 Digit Multimeters 

FEATURES . DC Voltage 100 uV - 1000 V . AC Voltage 100 uV - 750 V ■ AC/ DC Current 
200 uA - 10 Amps > Resistance 20 Megohms • Capacitance (DVM 636/638} 1 pF - 20 uF 
• Overload Protection • Auto-decimal LCD readout • Polarity indication • 3000 hour 
battery life with 9V transistor battery • Low battery indication 



ASK FOR FREE CATALOG. 

Money orders, checks accepted. C.O.D.'s require 25% deposit. 

Fordham 

260 Motor Parkway, Hauppauge, NY 11788 






Toll Free 

800-645-9518 

In NY State 800-832-1446 



Service end Shipping Charge Schedule 

FOH ORDERS ADO 

$25-250 $4.50 

$251-500 $6.50 

$501-750 $850 

$751-1,000 $12.50 

$1 ,001 and up $1 5.00 





